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Memorandum on Tea Experiments Conducted by 
the Department of Agriculture, F.M.S. & S.S. 

B. Bunting. 

Thin meviorandum was prepared for a 'special meeting 
of the Advisory Committee whieh was held at the Offices of 
the Department of Agrieultnre on the 2Sth Noremher, lft2S 
to consider the possibilities of tea cull i ration in Malaya and' 
whether it was necessary for the Depart ment to cany out 
any farther e^rpcriments with tea other than those now being 
nndertahen. 

Several e,Tperienced tea planters, in addition to members 
of the Advisory Committee, were invited to attend this meet^ 
%ng and give the committee the benefit of their advice as 
to the possibility of growing tea both on the plains and the 
highlands in this eovntry. 

While the majority .j the committee was in favour of 
the general development of tea planting in the highlands it 
was decided, theit the pot nit ial Hies of the lowlands should, be 
thoroughly investigated and that the experimental worh aU 
ready in progress at the Experimental Plantation, Serdang 
be extended where possible. 


Introductory. 

In January, 1914 the Director of Agricuuiire cir^uisruh 
ed several well-known planters, experienced in tea planting, 
with a view to obtaining their services for the purpose of 
inspecting and reporting on the suitability for tea cultiva- 
tion of land at Lubok Tamang (3,500 feet above sea level) 
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in what is now known as Cameron’s Highlands. The proposal 
had, however, eventually to be dropped as it was not found 
possible to arrange suitable terms with the only planter 
willing to undertake the journey. 

During March, 1914 Mr. M. Barrowcliff, Assistant Agri- 
cultural Chemist, paid a visit to this area and explored a 
portion of the Bertani Valley from the Sungei Benglet to 
the foot of Gunong Berembun. An account of his visit was 
submitted to the Director of Agriculture on the 20th April, 
1914 under the title ''Report on a visit to Cameron’s 
Plateau”. Mr. Barrowcliff took a number of soil samples 
from the land explored and the conclusions he arrived at after 
discussing and comparing his analyses with some of those of 
the best tea soils in North-East India were, that the Lubok 
Tamang samples conformed in every respeci to the require- 
ments of a good tea soil and lhai Ihere was no reason appa- 
rent why tea of high (piality should not be produced in this 
locality. Further analyses of the soil samples from Lubok 
Tamang reported on by Mr. V. R. Greenstreet, Assistant 
Agricultural Chemist, and ])ublished on pages 281-282 of the 
Malayan Agricultural Journal, Vol. X, September, 1922, 
supported the opinion expressed by Mr. Barrowcliff. 


Experiments at Gunong Angsi. 

At the end of 1914 a small quantity of dark-leaf Mani- 
puri Assam tea seed was obiained through Mr. Thos. More, 
Manager of Sungei Buloh Estate, Kuala Selangor for trial 
at the Experimental Plantation, Gunong Angsi. These 
seeds were sown in nursery beds at%the Experimental Planta- 
tion, Kuala Lumpur and the seedlings were transferred to 
Gunong Angsi at the end of 1915 for planting up one acre 
of virgin land at an elevation of 2,100 feet. 

Tn 1915 a further small quantity of light-leaf indigen- 
ous Assam seed, received from the same source, was planted 
in nursery beds at Gunong Angsi at an elevation of 1,200 
feet. The germination of the seed was fairly good and 
sufficient seedlings were laised for planting up one acre of 
this variety on a plot adjoining the Manipuri variety at an 
elevation of 2,100 feet. The area selected was fairly steej ’ 
and terraces were constructed at about 6 feet intervals. Th^^ 
seedlings were planted on the contour at distances of 4 feet 
apart during October, 1916. 
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The growth in each case was quite good and the hushes 
were pruned back to within about 9 . inches of the ground 
when about one year old. Both lots of plants eventually 
developed into fair-sized bushes, but no reliable records of 
the yield of fresh leaf are available. 

As this Experimental Plantation was abandoned in 1922 
the plots very soon became neglected and the majority of the 
plants died out. 

Mr. T. D. Marsh, Assistant Agriculturist, visited 
Ounong Angsi on the 7th Kovember, 1928 to inspect this area 
and found that owing to the growth of blukar and damage 
by fire the majority of the plants had died out and only about 
200 overgrown bushes remained. 

A few of the bushes were seeding and it was possible 
to collect a small quantity of seed, but in view of the small 
number of plants wrhich exist in this area it is questionable 
whether it is worth while clearing them up from the point 
of view of seed production. 


Experiments at the Experimental Planiation, vSerdang. 

During 1924 an area of about 5 acres of virgin land 
adjoining the North-West corner of Block 3 was cleared with 
the object of planting up one^acre plots of four varieties of 
Assam tea and a one-acre plot of the local Ohinese variety. 
This land is undulating, protected on the North, South and 
West by secondary jungle, and the soil consists of a friable 
laterite loam. 

In December, 1924 a small consignment consisting of 
J maund seed of the Dangri variety of tea was received from 
the Dangri and Dhonjan Tea Seed Co. of Dibrugarh, Assam, 
while a second consignment, consisting of ^ a maund seed of 
ea(?h of the Betjan, Dhonjan and Ilajghur varieties, w^as re- 
ceived from the same source in »Tanuary, 1925. 

The following is a brief description of the four varieties 
selected for trial at Serdang: — 

(1^ Dangri , — A pure Manipuri jat, derived from the original 
Manipuri stock. It has a dark leaf, is very hardy 
and bushes quickly. 
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(2) Dhonjan , — A pure Assam variety, derived from indi- 

genous Assam stock. Jt has a large dark green leaf, 
flushes freely and is comparatively hardy. 

(3) Betjan . — A i)ure Assam jat, derived from indigenous 

Assam sio(jk, having a large leaf of medium colour, 
but not so large as s(jme of the light-leaved varieties. 
It is a heavy yielder and noted for its large “fat 
tips'* \ 

(4) Rajghvr , — A cross belween a j)ure Assam and a pure 

Manipuri plant. It is a high yielder and very 
hardy. 

The Dangri seed, comprising the. first consignment, was 
sown on the Kith December, 1924 and the Dhonjan, Betjan 
and Rajghur seed, c()m])rising ihe sec‘ond consignmeni, was 
sown on the 18th January, 1925. B(»1h lots of seed were 

germinated in boxes and the newly germinated seedlings 
planted straight out in the field. 


The results of germination were as follows: — 


Jat. 

Quantity 

No. of seeds 

No. of seedlings 

Percentage 

of seed. 

received. 

established. 

germination. 

Dangri 

i maund 

... ■ 7,250 

8,7(K) 

51 

Dhonjan 


9.447 

0,890 

7.3 

Betjan 


8,108 

2,858 

35 

Rajgh iir 


8,825 

5,078 

01 


The low percentage oF the seedlings established was due 
to a large ])roportion ot cracked seeds having germinated in 
transit. 

A commencement was made to lift the seedlings of the 
Dangri variety from the boxes and transt)lant them in the 
field in January, 1925, while the other varieticnS, Dhonjan, 
Betjan, and Rajghur Avere transferred to the field in February 
and March, 1925. 

The distance of planting in the field was 4 feet x 4 feet, 
giving 2,722 plants per acre. 

Chinese Variety , — A small parcel containing 5i lbs. of 
seed of a Chinese variety of tea was obtained from the. 10th 
mile Cheras, Selangor in December, 1925. This seed was 
sown in boxes on the lOth December, 1925, From 1,958 
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seeds comprising this parcel 94o seedlings were raised and 
these were planted out in the field on the Gth November, 
192G at distances of 4 ft. x 4 ft. square. 


The following records show the results of germination 
tests with seed of the local Chinese variety of tea: — 


Nature of 8eed. 

Percentage 

germination. 

Period of 
germination. 

Itipe seed “floalers” 

0‘) 

. . . 

52 days. 

llipe seed “sinkers” 

04 

43 ,, 

Unripe seed “floaters”’ 

*) 

47 „ 

Unripe seed “sinkers” 

4)3 

48 „ 


Sod (Joiiscn)uiioN . — lii January, Tcphrosia cnndida 

was planted belweeii alieriiate tea plants in alternaie rows in 
order to produce low shade. The subse(]uent ireatinent of 
Ihe green manure ])lants consisted of periodical pruning of 
the lower branches so as to form “standards” which would 
provide auxilliary shade for the young tea bushes. 

During October, 1925 the whole area was silt-pitted, 
the pits being dug 4 ft. x 1 ft. x 1 ft. between the Tephrosia 
Candida plants. It was observed later that a (jerlain amount 
of soil erosion was taking place and extra pits were dug 
wherever possible. 

Shade , — In ^November, 1925 Ghrindia maridafa was 
planted on the triangular system in rows 5(1 feet apart and 
40 feet apart in the rows, so as to provide top shade. 

Supplying , — During November, 1925 the Dangri plot 
was completely sujiplied, but there were insufficient plants 
in the nurseries to supply all the vacancies in the plots con- 
taining the other varieties. Further, it was found impossi- 
ble to obtain an extra supply of seed from Assam to supply 
the vacancies occurring in tliese plots. 

Pruning, — The plants were all pruned back to within 
about 9 inches from the ground in Cctober, 192(). The bushes 
were again pruned back in October, 1927 to within 3 inches 
of the previous cut and in Detiember, 1927 all the small 
shoots were “hard nipped” in an endeavour to make the 
bushes spread laterally and thus provide a large number of 
shoots from which leaf might be plucked later. 
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Prior to the pruning in November, 1927 a small quantity 
of leaf was plucked and an attempt was made to cure it, 
but the absence of any drying apparatus made it difficult 
to obtain a sample of tea fit for consumption. 

At the end of 1927 the Tephtomi Candida was beginning 
to die out, consequently it was dug up and the prunings 
turned into the soil as a green manure. 

Plucking . — The ieu plants were again heavily pruned 
during August, 1928. This operation was carefully carried 
out so as to encourage the spreading of the branches and thus 
give a wide low bush which would facilitate the plucking of 
the leaf. During Ihe second half of September and the be- 
ginning of October the bushes were topped to a low level in 
order to encourage flushing. On the 12th October, 1928 a 
regular seven-day round of plucking was commenced and 
the yields of fresh leaf have been reiu)rded since this date. 
The growth of these bushes in February, 1929 is shown in 
Plate I. 

Manufacture . — The method of manufacture at present 
employed is somewhat primitive. A portable withering tat has 
been constructed and is now in use, but the results* so far ob- 
tained are not altogether satisfactory. There are no facili- 
ties at present for artificial withering, consequently it is 
almost impossible to obtain good tea during the wet season 
since practically no drying of the leaf takes place. The air 
being saturated with moisture the leaf structures, instead of 
withering naturally, begin to decompose. 

The rolling is being carried out by hand, which is not 
very satisfactory. A small hand-power roller has, however, 
been ordered from Colombo, while a small drying kiln is now 
under construction, so tliat considerable improvement in the 
manufacture may shortly be expected. 

Sluide Trees and W indhreahs , — During November, 1928 
seedlings of Grevillea rohusta were planted at distances of 
40 ft. apart in the rows between the plots, so as to give 
auxilliary shade and act as a windbreak. 

Cover Plants . — Experiments are being conducted with 
the planting of cover plants so that observations can be made 
on the growth of the tea under cover plants compared with 
growth on clean-weeded areas. The cover plants under trial 
at present include Centrosema pubescens, DoUchos Hosei and 
Indigafera endecaphylla. 
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Diseases and Pests , — Although isolated cases of a root 
disease, causing a rot, have occurred from time to time no 
serious diseases or pests have so far been recorded on these 
experimental plots. 


Vegetative Propagation , — Experiments are now being 
conducted at Serdang with the object of multiplying stocks 
of tea by means of vegetative, reproduction and the following 
methods are being adopted for this purpose: — 

(1) The striking .of cuttings from prunings. 

(2) “Gootee” layering of the outside lower branches 
of the tea bushes. 


The experiments have already been attended with a cer- 
tain amount of success and may prove of considerable value 
in connection with the propagation of high yielding types. 


Experiments at the Expeiiimenial Plantation, 
Cameron’s Highlands. 


In January, 1920 a small consignment of seed of three 
varieties of tea was received from Assam for planting at the 
Experimental Plantation, Serdang and 200 seeds of each 
variety were taken up to Cameron's Highlands by Mr. J. N. 
Milsum, Assistant Agriculturist, when on a visit of inspection 
towards the end of that month. These seeds were sown in 
prepared nursery beds on low-lying land at the Experimental 
Plantation, Tanah Rata. Germination was good and in 
January, 1926, 467 seedlings raised from this stock of seed 
were planted out on a small plot of land, facing the office 
and store, in Block D. K The elevation of these plots is 
approximately 4,650 feet above sea level and the distance 
of planting is 4 ft. x 4 ft., which gives 2,722 plants per acre. 


The following particulars show the, varieties and number 


of seedlings comprising 

these plots: — 



Jat. 

No. of Plants. 

Plot A. 

Bet j an 

180 

Plot B. 

Dhonjan 

140 

Plot 0. 

Rajghur 

117 
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The following raeasurenients were iaken of the four 
largest plants in January, 1927, which was exactly one year 
afier planting out in the field: — 


Bush No. 1 4 ft. 10 ins. high 
„ 2 4 ft. 10 ins. „ 

,, 3 4 ft. 4 ins. ,, 

,, 4 3 ft. 11 ins. ,, 


2 ft. 0 ins. spread. 

3 ft. 0 ins. ,, 

2 ft. 3 ins. „ 

2 ft. 8 ins. ,, 


The pruning of Ihe above plots prior <o plucking was 
undertaken in April, 1927 and achial plucking operaiions 
commenced on ihe 24ih July, 1927. The bushes were cropped 
regularly from this date at intervals of 9 to 10 days. During 
the twelve months ending the 23rd July, 1928 the tat.al 
weight of dry tea harvested amounted to 78 lbs. 0 ozs. 
Taking the area of these plots as l/(> of an acre this is equi- 
valent to a yield of 470 lbs. of made tea per acre during the 
first year of cro])piiig. Hie growth of these hushes in OcIoImt, 
1928 is shown in Plate Jl. 


Although it is somewhat dangerous to place minh reli- 
ance on calculated yields the figures quoted above are suffi- 
ciently high to allow of a big margin of error in estimating 
the probable yields which may reasonably be expected on the 
highlands. 

In January, 1927 a (onsignment of a ] maund of seed 
of the Muttapong Manipuri variety was received from Assam, 
through Messrs K. S. Stewart & Co., Calcutta, and contained 
4,756 seeds, which were planted in baskets on the 15th 
January. This is a dark leaf Manipuri variety. The seeds 
were planted up in baskets and germination commenced on 
the 20th February. 

At the end of June, 1927 only 1,215 seedlings had been 
established in baskets, which wras a very poor rate of germi- 
natibn. Owing to the bamboo baskets showing signs of fall- 
ing away from the plants, wdth a consequent drying out of 
the soil, these seedlings were planted out in July, 1927 on 
terraced land, in Block £. 1, with satisfactory results. 

In March, 1927 another consignment of seed was re- 
ceived from Assam, through Messrs E. S. Stewart & Co., 
Calcutta, and comprised the following varieties: — 

(l) Chnrali Manipuri. — A pure Manipuri plant having 
a dark leaf. 
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Tea lour years old, at the l^xperiiiieiital Station, 

Cameron's Tlighlands. 
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(2) Chttrali Assam , — A pure Assam variety having 
broad leaves of medium colour. 

(d) Aviulguri, — ^l^ure indigenous dark leaf Assam plant. 

(4) Dutea Alanipun . — A pure Maiiipuri variety. 

The above seeds were sown direct in nursery beds in 
March, 1927 and the following results of germination were 
obtained : — 


Jat. 

Charali Maiiipuri 
Charali Assam 
Aiiiulguri 
Uutea Manipuri 


Quantity of 
seed received. 

i maund 

» t 

3 » 

93 


No. of seedlings 
establish id. 

2,620 

2,608 

2,780 

1,957 


It should be staled here that as a laige number of seeds 
were broken and others had already commenced to germinate 
it was impossible to retjord the number of seeds received in 
Ihis consignment. 

All these seedlings were planted out in Blocks U. 1 — E. 1 
on Spur No. d during the inierval between the middle of 
November and end of December, 1927. The first pruning 
operation t(X)k place on these plols during August, 1928. 


The following are particulars of additional tea seed re- 
ceived at the end of 1927 and beginning of 1928, which com- 
prises the present stock of ()0,00() seedlings in the nurseries, 
(see Plate III). 


In December, 1927 an additional consignment consisting 
of 1 maund of Charali Assam seed was received from Assam, 
through Messrs E. S. Stewart & Co., Calcutta. The results 
of germination were as follows: — 


Jftt. 

Charali Assam 


Quantity 
of seed. 


No. of 
Beeds 
received. 


No. of 
seedlings 
established. 


Percentage 

germination. 


1 maund 14,302 13,242 93 


These seedlings are still in the nursery beds, but an 
area of land is now being prepared on the western slope of 
Spur No. 3 for planting up a one acre plot of this variety. 
A duplicate plot of the same variety is to be planted up on 
the opposite slope of this spur later on. 
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In January I 1928 a atill further consignment consisting 
of 4 maunds of seed was received from Assam, through the 
Planters’ Stores & Agency Co., Jjtd., Calcutta. The results 


of germination were 

Jat. 

of seed. 

as follows: — 

No. of seeds No. of seedlings Percentage 
received. established, germination. 

Bet j an 

1 maund 

13, (KM) 

12,254 

94 

Uhonjan 

99 

11,024 

10,716 

97 

Bajghur 

9 9 

14,000 

13,610 

97 

Bangri 

99 

10,340 

8,394 

81 


As stated above, these seedlings are still iu the nursery 
beds and will soon be ready for planting out in the field. 
An area of about 4 acres on the western slope of Spur No. 8 
in Block E. 1 has been clean cleared and holed ready for 
planting up one acre plots of each of the above varieties, 
while instructions have been given to prepare a similar area 
on the eastern slope of this spur for planting up duplicate 
plots as early as possible. 

Duease^s and Pests , — The plants have not yet suffered 
from any serious diseases or pests, but one or two cases of 
root disease have been observed, specimens of which have 
been submitted to the Mycologist for investigation. 

Genekal. 

Since writing the above memorandum 0 maunds (400 
lbs.) of tea seed have been received from Assam for planting 
at the Experimental Plantation, Serdang, while a further 5 
maunds of low-country tea seed have been ordered from 
Ceylon for the same purpose and delivery is expected within 
the next few weeks. 

Allowing for 1 maund (80 lbs.) of seed being required 
to plant up 8 acres of land the above supply of tea seed 
should provide sufficient seedlings to plant up a further area 
of about 30 acres at Serdang. 

The following tea machinery has since been received 
at the Experimental Plantation, Serdang: — 

1 ‘^Little Giant” Tea Boiler (capacity 60 lbs. withered 
leaf per charge). 

1 Boll Breaker, 9 feet long. 

' 1 Tea Cutter, fitted with f cells. 
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Mailipuri Ten, tour years old, at the Kxperiiiientul Plantation, Serdan 
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Tej mil series at the Kx]>eriiiieiital l^lnntatioii, (^nneroirs Highlands. 
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In addition to the above, a set of hand sieves and a supply 
of jute hessian have been received, which will be sufficient 
for carrying out preliminary experiments in the manufactuie 
of tea from the 5 oneracre plots now in bearing at Serdang. 
As soon as this machinery has been installed it is intended 
to prepare representative samples of lowland tea and obtain, 
with the assistance of the Malay States Information Agency, 
a report on its quality and commercial value. 

A sample of hand made tea produced from 4 year-old 
plants growing at the Kxperimeutal Plantation, Serdang was 
recently submitted to Messrs. Whittall & C(»., Colombo, who 
made the following report and valualiou on the sample in 
question: — 

Liquor , — Has good colour, but tastes somewhat burnt. 

Leaf - — Even leaf, fairly well twisted, lias a good show 
of tip. 

Special Comment . — This sample represents good merchan- 
table tea and is probably worth about 1 /6d. to l/7d. 
if sold in London. The quality of the tea is similar 
to an Indian tea from the Cachar District. 

At the Experimental Plantation, Cameron’s Highlands 
a further area of about acres has since been planted up 
w’ith the Betjan (df acres) and Dangri (Ij acres) varieties 
of tea. 

A sample of 8 lbs. of hand-made tea produced from three- 
year-old plants grown at the Experimental Plantation, 
Cameron’s Highlands, was forwarded to the Agent, Malay 
States Information Agency, London, on the 18th December, 
1928 with. a request that he would submit samples to one or 
two London Tea Brokers with a view to obtaining a valuation 
and report on the quality as compared with similar tea pro- 
duced on the higher ranges in India and Ceylon. 



Tea Growing in the Sungei Besi 
District of Selangor. 

J. N. Milsum. 

In view of the interest now heioj* shown in the culti- 
vation of tea in the Malay Peninsula, ii is thought that 
a brief description of the cultivation of this crop and pre- 
paration of the jiroducd for consumpiion, by Chinese settlers, 
is worth recording. In the Sungei Besi District of Selangor, 
small areas of tea are frequently seen. There is a large 
Chinese population in this district on account of the extensive 
tin niining operations in the Sungei Besi Valley. In the 
Sungei Balak Chinese Settlement, which is an area of ^60 
acres adjoining the Sungei Besi — Cheras road, a considerable 
amount of land is under cultivation with tea, approxiniating 
140 acres. Some tea is also cultivated at the Bukit Serdang 
Chinese Settlement at Sungei Itamal in the Kajang district. 


Chinese Small-holdei^s. 

The Chinese small-holders in the Sungei Balak Settle^ 
ment aie Khehs and are familiar with the cultivation and 
preparation of tea as practised in China, The area of land 
occupied by each small-holder in the settlement varie.s from 
2 to 5 acres, which is worked by himself and his family, 
but Chinese women are often engaged for plucking. 

In addition to tea a variety of fruits are cultivated, in- 
cluding pineapples, Ja(!k-fruit, rambutan, pulasan and coco- 
nuts. Certain of the«e trees provide some shade for the tea 
bushes, but generally no systematic shading is undertaken. 
The tea bushes under shade presented a more healthy appear- 
ance than those in full sun. 

The settlement is situated on sharply undulating land 
with some steep hills. No silt-pitting or drains have been 
constructed with the result that considerable erosion of sur- 
face soil has taken place. On some of the steepest slopes 
the tea bushes are planted on narrow terraces. The soil may 
be described as a clay loam and is similar in appearance to 
the usual ‘‘bukit’’ land obtaining in Selangor. 
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Source of Seed. 

Enquiries as to the origin of seed from which the tea 
bushes were raised elicited the reply that the original seed 
was brought over from China and planted in various districts 
in the locality, from whence the seed had been obtained. No 
regular seed-bearers were seen, but many of the bushes were 
flowering and fruits in various stages of maturity were 
observed. It was stated that seeds were sometimes collected 
for sale and realized about 18 cents per catty (18J cents per 
lb.) A fair sample of such seeds was stated to give 50 per 
cent, germination under favourable conditions. 


Appearance of Bttsites. 

The appearance of the bushes varies considerably, due 
to a certain extent to seal erosion. Further, plu(‘hing is 
(oarse and irregular resulting in poor flushes. There was 
evidence, however, thai many mixed ‘‘jats” comprised the 
bushes under cultivation. The mature leaf of the majority 
of bushes is small and the tips often of a reddish colour 
resembling what is known in Ceylon as ‘‘China jaC’. 
The leaf of others is considerably larger and in certain (*.ases 
measure 5.5 ins. in length and 2.25 ins. in breadth. These 
bushes are robust and vigorous growing. 


Nursery Beds. 

Only one nursery of seedlings was seen, +his was formed 
under the shade of fruit Irees and sheltered with a rough 
“attap’’ fence erected round the beds. It was stated that 
the seedlings are allowed to remain in Ihe nursery beds for 
six months when they are transplanted to the open land 
during favourable weather. 


Method of Planting. 

The land for planting is usually brought into cultiva- 
tion from “lalang” and “blukar”, there being little or no 
timber to burn off. The usual planting distance is 3^ ft. by 
3^ ft. though frequently (juite irregular planting is under- 
taken. Weeding is done as necessary, but “lalang” is evi- 
dent and apparently only removed when it Becomes heavy. 
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Pruning during the early stages of the seedling's growth 
is usually undertaken, but as plucking often commences when 
the seedlings are eighteen mouths old, the bushes have small 
chance of becoming well-formed. When the bushes grow 
to some size and (‘.ommence (o flower they are cut back to 
within 2 to 3 feet from the ground. This form of pruning 
was stated to be undertaken about every two years. 

No contour drains or silt-pits were seen and for this 
reason the surface soil has suffered severely from erosion. 
Where erosion has been particularly severe the bushes are 
stunted and make little growth. The bushes are not manured 
in any way. 

As already stated, plucking is said to commence when 
the bushes have been planted out for one year. This opera- 
tion is usually done by Chinese women, who receive payment 
at the rate of Tj cents per catty (about 4 cents per lb.) of 
green leaf collected. The women are able to collect from 12 
catties to 15 catties (16 to 20 lbs.) of green leaf per diem 
according to season and other conditions. Plucking is only 
done during the morning so us to enable the process of manu- 
facture to commence during the afternoon. Fairly coarse 
plucking is undertaken and a large amount of stalk is 
allowed to go into the plucking basket. Plucking appears 
to be done about every ten days. 


Method of Manupactuhb. 

The apparatus used for the manufacture of the leaf into 
tea is simple. An iron pan, measuring 3 feet in diameter, 
as employed by Chinese for cooking rice, and costing about 
five dollars (Straits currency), is built over a brick or clay 
oven about feet square and 2| feet high. No chimney is 
provided to take off the smoke from the wood fire.. Tn some 
cases a second pan is built in at right angles to the first 
pan forming a hood. This allows the drying leaves to be 
stirred by means of a stirring-rod suspended above the oven, 
without the leaves falling over the side of the pan. 

Various means are employed to dry the leaf, but it was 
stated that the best results are obtained by drying the leaf 
over a brisk fire without the aid of sun-drying. The system 
4^ommonly in use is to wither the fresh leaf in the heated 
pan for about 20 minutes. The leaf is then removed and 
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rolled by hand in strong bamboo baskets or on a bamboo 
frame for about 20 to 30 minutes. The leaf is next placed 
in trays or flat baskets and put in the sun for about 0 hours. 
After this operation the leaf is sorted inio two grades, i.e., 
tips and first leaf, and large leaf and stalks. Final firing 
then takes place over a brisk fire for 2 to 3 hours according 
to conditions. The leaf is constantly stirred and some skill 
is shown in doing this. The two grades of tea are then 
stored in empty kerosine tins until sold. 


Yield of Dhy Tea. 

Very variable crops are obtained, but it appeared that 
about 30 catties (40 lbs.) of made tea per acre per month 
is an average crop throughout the year. It is considered 
that about 3^ piculs (400 lbs.) of dried tea per acre per 
annum is an average yield. The present price received 
locally for this tea is stated to be 6& — 75 cents per catty 
(51 — 50 cents per lb.) for the first quality leaf and 38—45 
cents per catty (28 — »34 cts. per lb.) for the second quality. 
The price of this tea is stated to be lower than formerly 
owing to the present condition of the tin and rubber markets. 

The principal buyers of locally produced tea are Chinese 
tin mine owners, who prepare and supply tea to their coolies 
working on the mines. It is stated that a demand for this 
tea exists in Penang and Seremban, where large quantities 
are forwarded. 


Quality op Tea. 

The prepared tea is greyish-green in colour and very 
rough in appearance. The first quality is composed of rolled 
tips, the first leaf and some stalks. The smell of the leaf 
is faint and rather smoky. The tea would pass through a 
half-inch mesh sieve. The infusion is light brownish-green 
in colour. Taste harsh and bitter. The second grade is 
mainly composed of portions of large leaf and stalks which 
would pass through an inch mesh sieve. The infusion is 
weaker than that from the first grade tea. 


Received for pvblication ht Febrvnry, 1929, 



Observatioiis on Oil Palms. 

T. D. Maksh. 

In previous papers published in this Journal (1) and (2) 
the results were given of an experiment in the pollination 
of the oil palm, Elaeis f/uineensis Jacq., carried out at the 
Government Experimental Plantation, Serdang, during the 
years 192o and 1926. 

A summary of the above papers is given below: — 

(1) An avenue of 86 oil palms of the Deli type, planted 
in May, 1922 in rows 36 feet apart ai a distance ot 
30 feet apart in the rows, was utilized for a polli- 
nation experiment from the time they commenced 
to fruit (August, 1924) until the. end of the year 
1926. 

(2) Forty three palms on one side of the avenue were 
pollinated artificially, while those on Ihe other side 
served as controls. 

(3) The yields of fruit from the two sefs of palms were 
recorded. 

(4) The records for the years 1925 and 1926 showed a 
much greater yield of fruit from the pollinated 
palms than from the control palms. 

(5) Thf^ height, spread and circumference at the base of 
each palm were recorded and the average measure- 
ments of the two sets of palms showed no materifil 
differences in 1925 or 1926. 

Thiud Teak’s Recoud. 

The present paper gives the results of a continuation 
of the observations to the end of the year 1927, together 
with comparisons drawn from the records of the two proceed- 
ing years. 

The number of inflorescences artificially pollinated on 
each palm was limited, as in previous year.?, to a maximum 

(0 Malayan AtrriciiUaral Journal, Vol. XIV. 1926, p. 384. 

(2) c/Y., Vol. XVI, 1928, p. 20. 


10 



17 


of one per month and only three palms ont of forty-three 
artificially pollinated, as against fourteen of the naturally 
pollinated control palms, produced twelve or more bunches of 
fruit during the year. 

A ‘‘bunch’' was recorded whenever fruit was produced, 
even if the harvested weight of cleaned fruit was only one 
pound. 

The number of artificially pollinated inflorescences which 
produced fruit was 253 out of a total pollinated of 331, which 
gives a pollinating efficiency of 70.4 per cent. 


Allowing for the pollinjition of one inflorescence per palm 
per month, theoretically 510 inflorescences would hiive been 
pollinated, but palms failed to produce female inflorescences 
during many months of the year, consequenily they did not 
have their maximum number of twelve pollinaled. 

The average number of inflorescences artificially polli- 
nated was 7.7 per palm and the average number of bunches 
of fruit produced as a result of artificial pollination was 5.9 
per palm. 

It should be stated, however, that on the artificially 
pollinated palms a further 130 bunches of fruit matured as 
a result of natural ])ollination on palms which produced more 
than one female inflorescence per month during certain 
months of the year, thus giving an average production of 
9.0 bunches per palm over the whole year. 


The forty-three control palms averaged 9.1 bunches of 
fruit per palm for the same period. 


The pruning of the palms was limited to the removal 
of those basal leaves whch were turning brown or yellow, 
it being assumed that at this stage they had ceased to func- 
tion. Harvesting of fruit was not permitted to influence the 
rate of pruning. The stalks of fruit bunches were severed 
with a mallet and a sharp chisel, about three inches wide, 
the bunch afterwards being removed from the axil of the 
leaf. 
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The pressure of one or more leaves on the growing fruit 
did not appear to influence the development of the bunches, 
but often a bunch of finiit became large enough to exert 
suflicient pressure on the leaf immediately below for that leaf 
to touch the next lower leaf. The pressure, however, only 
occurred on one of the outside edges of the lower leaf and 
the tendency was for such leaves to be pushed to one side 
out of the line of the exerting force of the growing bunch 
of fruit. 

The inflores(!en(;e8 of the oil palm are produced in the 
axils of leaves, in sequence from below upwards, following 
the production of leaves in the normal growth of the palm. 
It was observed in a few instances, however, that female 
inflorescences developed in the next higher whorl of leaves 
about two months earlier than those in the axils of lower 
leaves. 



Id 

TABLE I. 

Yields from Pollinated Palms, 1927. 























TABLE II. 

Yields phom Conthol Palms, 1927 , 


Palm No. 

No. of 
iiiaiure 
bunches. 

Total weijrht 
of bunches. 

Total weijjfht 
of fruits. 

No. of 
fruits. 



lbs. 

OZB. 

lbs. 

OZB. 


. 2 

8 

22 

6 

8 

8 

58 

4 

(> 

121 

8 

01 

1 

1042 

G 

4 

20 

8 

8 

— 

180 

8 

8 

21 

4 

11 

0 

•lliO 

10 

0 

182 

lO 

08 

11 

1770 

12 

4 

80 

12 

18 

12 

492 

J4 

11 

75 

12 

21 

14 

818 

IG 

2 

0 

4 

1 

14 

67 

18 

9 

88 

— 

18 

5 

.^2l 

20 

12 

81 

10 

24 

2 

720 

22 

0 

50 

4 

12 

4 


24 

(i 

00 

12 

22 

8 


2G 

15 

157 

8 

58 

8 


28 

18 

826 

6 

KiC! 

10 


30 

5 

28 

— 

0 

f" 

4 


82 

10 

08 

12 

20 

7 


84 

6 

00 

4 

21 

3 

752 

80 

<) 

78 

14 

82 

— 

1000 

88 

5 

84 

12 

9 

0 

388 

40 

2 

.10 

12 

8 

— 

78 

42 

5 

84 

— 

45 

10 

2178 

44 

20 

240 

10 

101 

5 

.SI2.S 

40 

8 

22 

12 

0 

10 

218 

48 

8 

21 

8 

4 

8 

148 

r>o 

5 

80 

8 

10 

8 

588 

52 

n 

158 

6 

78 

15 

2477 

54 

15 

180 

12 

34 

12 

958 

56 

11 

1 OO 

4 

70 

:i 

2400 

58 

14 

107 

0 

24 

3 

788 

GO 

20 

315 

— 

1 84 

5 

4544 

02 

8 

11 

4 

1 

7 

114 

64 

12 

no 

0 

81 

5 

929 

GO 

17 

257 

4 

54 

7 

2200 

08 

18 

87 

— 

35 

14 

1009 

70 

2 

80 

12 

7 

4 

814 

72 

13 

186 

8 

72 

11 

2244 

74 

10 

159 

12 

80 

2 

8880 

7G 

20 

218 

12 

77 

G 

2754 

78 

11 

50 

4 

20 

5 

1160 

80 

12 

184 

8 

02 

1 

3887 

82 

— 

— 

— 

— 

— 

— 

84 

8 

32 


7 

0 


86 

18 

107 


27 

9 

1178 


881 

4,106 

bI 

Hilfl 

11 

55,2G7 
















TABLE III. 

ScuHABT OF Tables I & II and Comparisons with 1925 and 1926 Yields. 
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The figures in Table 111 show that there has been a pro- 
gressive increase in yield from both sets of palms during the 
year^ only one palm in the eighty-six under experiment failing 
to produce fruit. 

The number of bunches harvested on each side of the 
avenue is less than that recorded during but the total 

weight of fruit produced is considerably greater. This sug- 
gests that as the palms get older, wheiher artificially 
pollinated or not, fewer bunches are produced per palm, but 
the average weight per bunch is greater. 

During the year 1927 the control palms have almost 
doubled their yield over that of 1926. This is probably due 
to palms growing higher, conseciuently the leaves do not 
prevent the wind-borne pollen from reaching ihe flowers to 
the same extent as formerly. 

The control palms have during 1927 increased their yield 
of fruit at a faster rate than ihe artificially jiollinated palms, 
thus lessening the great disparity between the yields of the 
two sets of palms. 

The increase in yield over that of 1920 of the artificially 
pollinated palms averages l/> lbs. of fruit per palm and is 
more than 250 per cent, heavier than that of the controls, 
or over 3^ times as great. During the year 1926 the ratio 
of the weight of fruit harvested from the two sets of palms 
was 5 to 1. The yield from the artificially pollinated palms 
is equal to the estimated production of palms over ten years 
old growing under average plantation (jonditions, although 
the system of artificial pollination is very moderate. 

The amount of fruit harvested from the control palms is 
very low, but, as pointed out in previous papers on this 
experiment, it is in all probability due to the avenue con- 
ditions and general lack of pollen. 

The size of the fruit has increased in comparison with 
previous years, as indicated by the number of fruits per 
pound. The (jontrol plot, whic-h yielded the smaller number 
of fruits, has an average weight approaching half an ounce 
per fruit. 

The average weight of cleaned fruit obtained from the 
artificially pollinated inflorescences during the year 1927 was 
18.1 lbs. per bunch, but allowing for the additional 136 
bunches which developed on the pollinated palms as the re- 
sult of natural pollination, the average weight of fruit per 
bunch is reduced to 14.9 lbs. 

The average weight of cleaned fruit from the control 
palms for the same period was 4.2 lbs. per bunch. 
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Measubkments of Palms. 

The following measurements of the palms on both sides 
ol the avenue, taken at the end of the year 1927, are re- 
corded : — 

TABLE IV. 


CONTROL palms 



28 0 
26 8 


82 8 
87 8 
87 4 
85 6 


21 8 
21 0 
18 0 
20 0 
25 8 

25 0 
28 8 
111 4 

27 0 
18 0 
22 8 

28 4 

24 8 

26 0 
21 0 

15 0 

23 0 
18 0 
28 0 

24 0 
22 0 
21 8 
28 0 
26 0 
22 0 
18 0 

16 0 

26 4 

24 0 
20 4 


1 ) 2 

1 ) 4 

8 10 

8 8 

11 2 


28 8 
27 4 
82 6 
81 12 
35 8 

27 6 
86 8 
24 4 
88 0 

28 4 
38 8 
34 0 

30 6 
18 8 

29 8 
27 0 
32 4 
80 8 
29 4 
80 0 

31 4 
88 8 
87 4 
27 8 
26 4 


9 8 

7 3 


8 0 
8 3 

7 2 
6 0 

8 0 


ft. ius. 
80 0 
28 8 
23 0 

22 0 
28 0 
20 0 
18 0 
22 4 

28 0 
21 0 
28 0 


26 4 
22 0 
21 0 
21 0 
22 4 
22 0 


26 8 
23 0 


ft. ins. 
86 8 
85 6 

82 0 
30 0 

35 6 

28 6 
25 0 


80 2 
31 8 
38 8 
81 8 
29 4 
31 0 
80 0 
29 8 
27 0 
29 4 
80 4 
34 8 
84 2 
80 8 


ft. ine 
9 10 
11 8 


0 10 
10 0 

















The measurements recorded m Table III show the following comparisons with the figures recorded 

1925 and 1926: — 
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•sujpid 
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•BUIIBJ 
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rerage circumference at ,1 I i . 

base of palms - f,.45 6.63 | 7.19 7.57 0.74 j 0.94 j 8.10 | 8.01 0.91 ! 1.04 


25 


The measiirenienis summarised in Table V above show 
that the palms are well-developed for their age and that there 
is little difference in growth between the artificially polli- 
nated and the non-poll inated palms, although the latter are 
slightly larger. 

The heavy fruiting of Ihe ladlinaied palms does not 
appear to have influenced the development of the palms to 
any great extent. 

The increase in growth during the years IDiib and 1927 
is recorded. 

Comparison of JMontjily Yield and Rainfall. 

A summary of the total monthly yield of cleaned fruit 
obtained from the two sets of palms under experiment, to- 
gether with records of the lainfall for the year J927, are given 
in the following table : — 


TABLE YI. 

Summary of Monthly Yields and Bainfaj.l Kecords, 1927. 



Yield of Cleaned Fruit. 

Rainfall Records. 

Month. 

Pollinated 

Control 


No. of 

Total 


palms. 

palms. 

1 otai. 

wet days. 

rain- 

fall. 


lbs. 

ozs. 

lbs. 

ozs. 

lbs. 

ozs. 


ins. 

January - 

205 

1 

25 

1 

230 

2 

21 

11.15 

February - 

28C 

14 

54 

13 

341 

11 

9 

4.29 

March 

502 

4 

no 

0 

618 

10 

16 

13.82 

April 

539 

11 

113 

11 

053 

t; 

17 

13.14 

May 

455 

4 

70 

11 

531 

15 

« 

0.49 

June 

478 

15 

145 

12 

624 

11 

7 

4.50 

July 

470 

13 

GO 

8 

5S1 

5 

3 

1.11 

August 

453 

14 

109 

10 

023 

8 

7 

2.72 

September 

498 

12 

139 

4 

638 

0 

14 

6.19 

October - 

745 

15 

343 

11 

1089 

10 

16 

9.09 

November - 

697 

— 

217 

8 

914 

8 

14 

10.09 

December - 

463 

11 

151 

12 

615 

w 

4 

! 15 

1 

1 8.32 

Totals - 

5,798 

2 

1,614 

11 

7,412 

13 

145 

97.57 
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SmilfABT. 

(1) The third year’s yields of oil palms growing under 
avenue conditions in an experiment on artificial pollination 
are recorded, observations made, and comparisons are drawn 
with the yields of an equal number of palms naturally polli* 
nated. 

(2) Although the results still show a large increase in 
yield due to artificial pollination there was a slight reduction 
during 1927 of the great disparity between the yields of the 
two plots as recorded during the years 1925 and 1926. 

(d) Measurements of height, spread and circumference 
at ‘the base of individual palms are included. The average 
of the figures obtained from each side of the avenue show 
little difference in the sixe of the palms. 

(4) The increase in the growth of the two sets of palms 
during the years 1926 and 1927 is given. 

(5) A summary of the total monthly yield of cleaned 
fruit obtained from the two sets of palms, together with 
records of the monthly rainfall for the year 1927, are also 
given for purposes of comparison. 
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Further Experiments with Cotton in Malaya. 

W. N. Sands. 

In a previous iiumlier (1) of tins Journal an account was 
given of certain experiinciits that Jiad been made with long 
and short-staple cottons in Alalaya. This work has been con- 
tinued on a small scale to date with the object of preserving 
certain varieties and types whitdi have been found to grow 
and l)ear well under local conditions, and also to provide the 
nucleus of a supply of selected seed for distribution should 
the cultivation of (jotton be iaken up ai some future time 
in any part of the Peninsula. The results of these investiga- 
tions are now published in order to pla(‘e them on record for 
reference purposes. 

A few small trials of selected strains have been made in 
different places locally, but, as a general rule, the results of 
these trials have not been encouraging. This was due in 
several instances to unsuitable soil; lack of knowledge of the 
crop and of the control of pests, as well as to the difficulty 
of ginning and marketing small quantities of lint and seed. 
It is doubtful whether cotton growing would prove as remu- 
nerative, in normal years, as the industries tliat are already 
established along the West coast of Malaya, but in the 
Northern and Eastern States, w^here the seasons are more 
sharply defined; where large areas are devoted to annual crops, 
and where the soil and rainfall are suitable, there appears to 
be no reason wliy a good class of cotton should not be grown. 
It would be necessary, liowever, in starting the industry to 
obtain expert advice and assistance in organising and prose- 
cuting it in order to obtain the best results in the shortest 
possible iiime. Enquiries would also have to be made con- 


(1) M. A. J. Vol. X Nob. 10, 11, 12. Oot.-Dec. 1928. 
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ceniing the hest niarketH for the elans, or classes, of cotton 
it was decided to produce, and iii this connection the possi- 
bilities of India, China and Japan, as well as (Ireat Britain 
and the United States, would require to be explored. 

The experiments conducted hy the Botanical Division of 
the Department ol Aj^riculture have been carried on con- 
tinuously since the 1921 season, so that some of the varieties 
and strains have been under oliservation for the j^st seven 
years. In the Kuala Lumpur district, where the cottons 
were grown as annuals, planting has always been done to- 
wards the end of Marcli or the beginning of April in each* 
season. The rainfall of +lie months of Ai)ril, May and June 
was usually ample for vegetative growth, whilst that of July, 
August and September was sufficiently low to enable the bolls 
to develop and ripen w^ell. 

The following cottons have been grown: 

Sea Island — 6 types. 

Egyptian — 4 „ 

Upland — 5 ,, 

together with certain varieties imported from India :vnd else- 
wdiere, or collected locally. 

Of the six West Indian types of Sea Island i*otton, two 
only have been retained for further trials in 1929: these are 
pure strains originally obtained from St. Yincent, West 
Indies, in 1921, under the marks USSI and AN. Both have 
made strong and healthy growth and have yielded w^ell each 
season in small plots. They produce lint of good ordinary 
grade of this class of long-staple cotton. 

Three Egyptian cottons, namely ‘Assili' and tw^o strains 
of ‘Sakellaridis’ have shown desirable qualities, and these 
also, are being preserved. 

The Upland varieties tried have not grown well, and only 
the long-staple ‘Acula’, which w’as obtained from Nanking, 
China, appeared to be w^oHli keeping. 

None of the other introduced varieties such as Garo Hill, 
Uppam and Cambodia gave satisfactory returns, and besides,, 
the lint was of low quality and value. 
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A ]ong-8taple cotton grown in Qrik in Tipper Perak^ 
which resembled the ‘Marie Galante’ variety of the West 
Indies, was the best of those collected locally. It had no 
doubt been imported, originally, from India or Siam. 

In the experimental plots the plants w’ere grown singly 
in light, fertile and well-drained soil, and spaced at distances 
of 4 feet by 20 inches. In order to prevent cross-pollination by 
insects, all the flowers produced were closely tied with a piece 
of worsted before the petals opened. The flowers of the varie- 
ties grown, readily pollinated themselves successfully, although 
they were not allowed to open, vso that no difiiculty w^as ex- 
perienced in ‘selfing’ them and obtaining fully developed 
bt)l]8; nor was any deterioraiion in vigour or fertility notice- 
able in the progeny even after they had been self-fertilized 
for a number of years. 

As soon as tlie bolls commenced to open, the plants of 
each type were examined to eliminate, if present, any acci- 
dental admixture of strains or ‘rouges*. After this had been 
done, a few' healthy plants which were fruiting well, were 
selected and labelled, llie seed-cjotton from each selected plant 
was carefully kept in a separate bag and afterwards critically 
examined in the laboratory to ascertain whether its seed-cotton, 
lint and seed characters wvre up to the required standard. 
This procedure w'as follow'ed each year until this season when, 
ow ing to the length of time and labour required to make a de- 
tailed investigation of the numerous small lots ot seed-cotton, 
it w^as decided to modify ♦^he practice somewhat. The (quicker 
method now adopted is to examine and test the lint of each 
selected plant in a strain as hithei'to, and then, if satisfactory, 
mix together, thoroughly, the seed-cotton from all the selected 
plants of that strain and take a representative sample from the 
bulk to obtain other data. As there was no cotton industry 
locally, this revised method was thought sufficient for present 
requirements, although not as reliable as the former in show- 
ing variations within a strain. 



C!I.\HACTK8S OF LiNT AND SeED OF SELECTED HoTTONS, 1928. 
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(1) Zb Millimetres = 1 inch (approx.) 

(2) Lint Index == the lint obtained from 100 seeds expressed in grammes. 
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No. 1 is a selected strain of the well-known Egyptian 

'Assili’ cotton. Its lint- is brown, short, even 
and strong. The lint-index and ginning per- 
centage are high. The bolls are snuill, Imt 
open widely rendering picking easy and rapid. 
It sells readily. 

Nos. 2 & 16. are selected stmins of tlie long-staple SSakel- 
laridis’ cotton whicii is grown so extensively in 
Tiower Egypt and for which there is usually 
a large demand at good prices. The lint is 
fine and strong witli a sliglit brownish tinge. 


Nos. 5 & 6. are selected strains of West Indian ordinary 
Sea Island cotton. The lint is white, long, 
fine and strong, but at the present time the 
demand for it is limited. It realizes the 
highest market prices wlien saleable. 

No. 24. is a good type of long-staple Upland cotton 
received under the name ‘A (‘.ala’ from Nanking, 
China. Its lint is white, fairly fine, even and 
strong and its lint index and ginning percent- 
age are high. It would sell readily in (juantity 
in most markets. Its seed is covered with fuzz, 
so that the seed-cotton would have to be saw- 
ginned to separate the lint from the seed, 
whereas the Sea Island and Egyptian varieties 
descj’ibed above, are clean-seeded and would })e 
roller-ginned. 


Valuation of Cottons. 

The Liverpool prices in December, 192S, for tlie cottons 
of the classes described above were — 

West Indian Ordinary Sea Island 23‘*-27‘’ per lb. 
‘SakeP Egyptian 19^'* ,, 

With middling Upland at 10 J pence per lb,, the ‘Assili’ and 
"Acala’ cottons would probably be worth not less than 1/- 

per lb. 
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Hand-ginned samples were sent to cotton merchants in 
Shanghai for valuation, and the following report of Messrs. 
J. Spunt & Go., dated October 10th, 1928, is of interest. 


No. 

Sea Island — 

171“ 

per lb. 

c.i.f. 

Shanghai. 

6. 

do. — 

ISJd 

do. 

do. 

do. 

„ 1. 

Egyptian ‘Assili’ — 

10 d 

do. 

do. 

do. 

„ 2. 

„ ‘Sakel’ — 

14|d 

do. 

io. 

do. 

., 24. 

Upland ‘Acala’ — 

10 •« 

do. 

do. 

do. 


Messrs. Spuiit state that “types No. 1, 2 and 24 would 
be, suitable for the Shanghai Market as the mills in China are 
not organized at the present time to spin very fine counts”. Tn 
this connection it ma,y be mentioned that No. IG. ‘Sakel’, 
which closely resembles No. 2. ‘Sakel’, would be worth 14J 
pence on Iho above valuations. 


Whilst most attention has been given tn Sea Island, 
Egyptian and Upland cottons yet, as mentioned above, other 
species and varieties have been examined. The restilts of the 
examination were as under. 



Lint and Seed Characters of certain other Cottons Grown Locally. 
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Garo Hill Cotton. (Gossypium arhoreuni var assamiea. 
Watt). In the Garo hills the people make a peculiar kind of 
blanket from this cotton. It is of little commercial value, 
except to mix with wool, as the lint is f*.oars 0 and f^hort. 

Kidncif or Chain Cotton. (Gossypiiim brasiliense. Macf). 
is the perennial tree-cotton found throughout Malaya in gard- 
ens. The lint is rough and coarse and of lower value than 
American middling Upland. It is occasionally spun into yarn 
for weaving purposes locally, and is also used as cotton-wool 
for dressings. Wait^ in his account of the early cultivation of 
this cotton states that “for many years past Hrazilian or 
Kidney Cotton has taken a very subordinate position to Up- 
l^-nd an^ Sea Island cotton and does not seem likely to recover 
ever again its lost popularity 

Cambodia Cotton. This cotton was obtained from Kuala 
Kangsar under this name. It was said to have been grown 
from imported seed. In lint and seed characters it resembled 
a long-staple Upland and was most likely a hybrid form of 
Gossypium hirsvtttm. Linn, and another spe(‘ies. Its lint was, 
however, inferior to standard long-staple Upland. 

Uppam or Tinnerelly. (Gossypium obtusifolium var 
Wightiana, Watl). This is a well known Southern India 
long-staple cotton. The lint is fairly fine and long. The 
seed is very small and covered wdth fuzz. It is not as good 
as long-staple Upland. It grew' very poorly in the local trials. 

Grih Cotton. This name w'as applied to a cotton grown 
by the District Officer, Grik, Perak, in 1922. It was the best 
of the cottons found locally. It resembled the long-staple 
clean-seeded ‘Marie Galante’ cotton of the West Indies. Its 
origin was not definitely traced, but was supposed to have been 
brought from the Garo Hills some years previously. The 
flow’ers were of 3 types in respect to petal colour — 

(a) Yellow, no blotch 

(b) Cream, no blotch 

(c) Yellow with dark red blotch. 

The seed was clean and free. The style much exceeded the 
stamens. The lint was fine and long and ginning percentage 
high. It was almost equal to long-staple Egyptian in quality. 


'Watt. Sir George. 'Wild and cnltivated oottoni of the World/ 1907. 
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The photograph, Plate (1), depicts a combed seed of each 
af the cottons named and described so. that they can be com- 
pared with each other. 

In the absence of large held trials under suitable soil 
and climatic conditions, it is difficult to give a reliable es- 
timate of the yields likely to be obtained with selected varie- 
ties; still there appears to be no reason why 200 to 250 lbs. 
of lint per acre should not be obtained in average seasons. 

The chief pests that, have caused some damage to the 
plants in certain seasons were — 

(a) the larva of the moth, Sylepia dcrngatn, F. which 
eats the leaves and rolls itself in them. 

(b) the larva of the small moth, Earias fnbin, Stoll. 
which bores into, and destroys, young shoots and also 
bores into the immature bolls and feeds on the con- 
tents of them. 

(c) the cotton-stainer, Dysdercus cinyvhftit^t. F. which 
feeds on the seed in unopen and open bolls. The 
staining of the lini is due to inicTo-organisms which 
follow this su(‘.king iiisetd’s atta(‘ks on the young 
boll. 

Several other pests have been noticed causing 
minor damage, but the ones named above were those 
which were usually present. The pink-boll wwm, 
Platyedra gossyptella, Saund, which is a major pest 
in many cotton-growing countries is said to occur 
locally, but has not yet been observed. 

The control of insects such us the above-named 
is of prime importance in cotton-growing, and, 
unless effective methods are adopted to destroy and 
keep the pests in check, the industry is not likely to 

succeed. 


SUHMABY. 

(a) A short account is given of trials made with Sea 
Island, Egyptian, Upland and other cottons in 

Malaya. 
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(b) It is stated that trials generally have not been en- 
couraging due chiefly to unsuitable soil, lack of know- 
ledge of the crop and methods of controlling pests 
as well as to the difficulty of ginning and marketing 
small quantities of lint and seed. 

(c) More favourable soil and climatic conditions for 
cotton-growing are believed to exist in the Northern 
and Eastern States of the Peninsula than elsewliere, 
but expert advice and assistance should be made avail- 
able to growers there if it is desired to establish the 
industry along the right lines. 

(d) It is mentioned that certain selected self-fertilized 
strains of Sea Island, Egyptian and Upland cottons 
have been grown experimentally for the past seven 
seasons without any deterioration in the vigour of the 
plants or quality of lint. , 

(e) Tlie characters of the seed-cotton, lint and seed of 
selected strains are given, together with market valua- 
tions of the lint they produce. Notes are included 
on the characters of certain other cottons grown 
locally. 

(f) The chief pests so far observed attacking the plants 
and bolls are mentioned. 




(^PPKR Skuiks. — Seeil-fotton <>t varieties eolle«*tecl locally. 

liOWKtt Skkies. — Seed-cotton of Selected Strains of Sea T-'laiid, Kjryii+ian and 
l^nlaiid varieties. 








Variation in Coconuts 


Bt H. W. Jack. 

This brief note is supplementary to an article on “Varia- 
tion in Coconuts’’ which was published in M.A.J. Vol. XV. 
No. 11, 1927 and which showed the frequency table of varia- 
tion in fruit production of coconut palms over a period of 
seven years. The present. note merely brings that table up to 
date for a total period of eight years, and further emphasises 
the conclusions already reached regarding variability in fruit 
production with this crop. 


Those conclusions may be cited once more .for convenience 
as a summary, but reference to the previous article above 
mentioned is invited. 

The writer again expresses the gratitude of the Depart- 
ment of Agriculture towards the Staff of Jugra Tjands and 
Carey Ltd. for their (iontinued facilities in the maintenance 
of the records on which this note is based. 

SUMMABT. 

1. The coefficient of variability of fruit production of 
an average population of coconut palms is 34% of the mean 
production. 

2. The variability in cropping per palm per annum 
ranges from 5 to 115 fruits on the block under observation 
containing 471 palms growing under apparently uniform 
conditions. 

3. 19% of the palms on an average coconut plantation 
are not profitable. 

4. 15^% of the palms on an average plantation produce 
24|% of the total crop. 

5. Boor yielding palms remain poor yielders, and high 
yielders are constantly high yielders. 
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TABLE. 


Thin table thowt the group frequencies of the average 
•production of fruits per palm per annum over a 
continuous period of eight years. 


Groups. 

p. 

FxG. 

d. 

d» 

Pd» 

5 

1 

5 

54 

2916 

2916 

15 

11 

165 

44 

1986 

21296 

25 

84 

850 

84 

1156 

89304 

85 

44 

1540 

i 24 

t 

576 

25344 

45 

65 

2925 

! 

196 

12740 

55 

88 

4840 

+ 

16 

1408 

65 

88 

5895 

6 

86 

2988 

75 

71 

5825 

16 

256 

18176 

85 

35 

2975 

26 

676 

23660 

95 

32 

8040 

86 

1296 

41472 

105 

5 

i 

525 

46 

2116 

10580 

115 

2 

2,80 

56 

8186 

6272 

N = 

471 

FxG = 

27815 

^Pd* = 

186156 



471 = 69.09, 

Bay 59. 


Standard Deviation = F. d* 




471 


= v/ 895.24 = 19.88 


Coefficient of variability = x loO _ 19.88 x 100 _ gg ^ 
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Marketing Rubber Seed 


D. H. Gbist. 


I’rkvious Investigations. 

The value of the oil contained in rul)ber seed has been 
appreciated for luany years. The Bulletin of Ihe Imperial 
Institute Vol. XI No. 4, 1913, contains the results of the in- 
vestigations of rubber seed oil; and the Agricultural Bulletin 
of the F.M.S. Vol. VI No. 5, 1918, contains an article on 
“The oil content, keeping qualities and commercial possibilities 
of para rubber seed”. While it is not the purport of the 
present article to deal with this side of the (jiiestion, it may 
be of interest to state briefly the potential value of this bye- 
product of the rubber industry. 

Rubber seed consists of approximately 37 per cent of 
shell, and 63 per cent of kernel. The oil content of the kernel 
is about 50 per cent, while that of the wdiole seed is about 
25 per cent. 

Certain correspondents have enquired regarding the 
manurial value of rubber seed. As far as the writer is aw^are, 
no work has been carried out on this subject. The following 
analyses were published by the Bepaiiment of Agriculture in 

1918. 


Total ash on husks 0.70 per cent. 

„ kernels 1.83 per cent. 

Ash Analysis. 

Husk Kernels 

Percentage Potash (K^O) 38.6 37.2 

„ Phosphates (PaO*) 16.8 28.6 

The nitrogen content on dry shells is 0.22 per cent, and 
of dry kernels 2.45 per cent. 

The above figures are based on samples of sound clean 
seed. Seed collected for export for the extraction of oil does 
not reach this high standard, as it contains a proportion of 
empty seed, and seed in bad condition. 
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()u6 firm reports as a result of their experience in hand- 
ling several thousands of Ions, that they obtain, — kernels 46 
per cent, shells 42 per cent, loss of weight 12 per cent on the 
weight as shipped. They further state that on a commercial 
scale the yield of oil from the kernels is 45 per cent, and from 
the whole seed 19 per cent. 

The conclusions of the Imperial Institute were as 
follows: — 

“Thougli para rubber seed oil is a drying oil it 
dries less quickly than linseed oil, and is therefore 
inferior to this oil for those industrial uses to which 
• linseed oil is particularly suited. When linseed oil 

is high in price, liowever, it has to be replaced by 
oils that are intrinsically inferior to it tor these pur- 
poses, and in such cases Para Rubber seed oil would 
be a valuable substitute. The defects of Para Rubber 
seed oil from this particular point of view are, how- 
ever, advantages for other industrial purposes, since 
they enable it to be used to some extent in industries 
in which the employment of linseed oil is inadmis- 
sible. On the whole, the results of these trials clearly 
indicate that there would be no difficulty in finding 
a market for Para Rubber seed oil, provided it cun 
be put on the market at a suitable price and in large 
quantities. In this connection mention may also be 
made of the fact that the new process of “hardening** 
liquid oils by hydrogenation if successful on a com- 
mercial scale, will open an entirely new market to 
oils of the Para Rubber seed type”. 

The Department of Agriculture in 1916 consigned 6U tons 
of the seed to Hull for crushing and valuation; JBoO per ton 
was obtained for the oil and the residual cake realised £8 
per ton. At the time, linseed oil stood at £60 per ton. 

The difficulties in these earlier attempts of marketing 
l^ara Rubber seed were many, including that of obtaining 
adequate shipping facilities, scarcity of labour, and lack of 
organisation. 

An attempt was made to prepare the oil locally with a 
plant erected for the purpose. This venture proved 
unsuccessful. 
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Revival of Industry. 

The question of deriving profit from the rubber seed 
produced in Malaya has recently received renewed attention 
owing to the offer of an American Corporation to purchase the 
seed. Briefly, the offer was to purchase such seed at »$22* per 
ton f.o.r., sacks to be provided by the Corporation. The seed 
collected is exported to Bela wan, where it is decorticated, the 
kernels are dried, chemically treated to kill enzymes, bagged 
and shipped to America where the oil is extracted. Tlie ex- 
port of rubber seed from Malaya for 1928, as sliewii in the 
returns of the Registmr of Imports and Exports, amounted 
to T,905 tons, valued at $246,940. Correspondence in the 
Press shewed that there was a divergence of oi)inion amongst 
planters as to whether rubber seed could be marketed pro- 
fitably at this price.. In view of the importance of the sub- 
ject, this Dej)ar1ment has undertaken an independent in- 
vestigation, with the concurrence of the Rubber Research 
Institute*. The conclusions whic.h tollow are compiled from 
u study of the facts supplied by the managers of thirty-six 
estates wdio have been ertgaged in the (‘ollecdion and export 
of rubber seed' during the seed season 1928. The writer takes 
this opportunity of thanking these estates for the assistance 
they have rendered in this enquiry. 


Yields of Rubber Seed. 

Messrs. Spring and Day in 1918 collected seed from four 
estates (age not mentioned) which gave an average of 380 lbs. 
of seed per acre. They estimated the yield at 300 lbs. per 
acre, but pointed out that there was a seasonal variation to 
be taken into account. 

Mr. Gotwaite of the Prosco Oils Corporation estimates 
the highest yield at 250 lbs. per acre, and the lowest at 100 
lbs. per acre, from which he deduces an average of one ton of 
seed per 10 acres. 

Returns of the rate of seed collected per acre were received 
from 10 estates; excluding one return, the average was one 
ton to 18 acres. It is to be noted that the season was generally 
considered one of little seed production. 

O BtraiU SettlementB Gurrenoy $1/- two ihilliuirs and four pence. 
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The question of rate of payiiieni lor collection must also 
be taken into account. If the rate is too low when seed is 
scarce, the lull amount will not be collected. Tt is as well 
therefoi*e to regulate price for seed according to the ease of 
collection, i.e. by raising the price as the quantity collected 
decreases. As an instance of this system, may be quoted the 
following .from one estate: — 

“At first I paid at the rate of 6 cents per kerosine 
tin and 26 tons were (collected at this rate. liater I 
increased the rate to 7 cents per kerosine tin and got 
a further 20 tons. Again I had to iiuTease the rate 
to 8 cents per tin which resulted in a further 7 tons”. 

The cost of collection in this instance averaged $8.27 per 
ton. It is probable, tlierefore, that the average of one ton 
to 18 acres does not represent the maximum obtainable, but 
is governed by tlie amount that it was profitable to collect. 

The amount of seed that is produced in the countiy, based 
on one ton to 10 acres and 2^ million acres of rubber is 

225.000 tons, but it is impracticable to collect the total amount 
produced. Land cultivated with a cover crop may be ruled 
out, while transport costs may he prohibitive in some districts. 
In addition, collection on hilly land seems less attractive to 
collectors; and in other instances, alternative and more pro- 
fitable foriiis of spare time labour prove serious competitors 
to rubber seed collection. It is probable, however, that about 

100.000 tons per annum of rubber seed could be economically 
marketed, which at the present price is worth $2,000,000. 


Collection. 

Cost of collection is the largest item in marketing rubber 
seed. It is noticeable that on the large majority of estates 
Indian labourers are used for this purpose, althougli instances 
occur where Malays, Javanese and Chinese have been success- 
fully employed. The average amount paid for the task is 
f) cents per kerosine tin, or half a cent per kati. The actual 
amount offered for collection has varied somewhat according 
to the main object of the manager concerned, lu some cases 
the marketing of rubber seed is looked upon merely as a 
commercial proposition. In which case the cost of collection is 
kept at a minimum; in other cases, it is treated as a spare 
time occupation and the rates are raised so that the labourers 
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can take a share of the profits, while on one estate the profit 
derived was used solely tor the benefit of the coolies by being 
given to the estate Temple Fund. Figures of the cost of 
collection obtained from twenty-eiglit estates average $9.30 per 
ton, with a range from $6.00 to $14.00 per ton. 

It is generally considered advi8ai)le either to pay cash 
tor daily delivery or make a weekly payment; this system 
seems to apply to all esiutes from which favourable replies 
have been received. 

Packing, Weighing, Imkels, Twine. 

The average cost of these operations on the twenty-five 
estates that give figures shews a wide variation, from the 
lowest — 8 cents per ton — ^to the highest — $2.89 per ton. It is 
probable that the liigher figures include other charges peculiar 
to the estate concerned. The average (‘ost, however, on 25 
estates, is 87 cents per ton. 

Supervision. 

There was a divergence of opinion as to whether, if no 
extra supervision charges were incurred, any cost of marketing 
should be debited under tltis head. It is correct to charge a 
certain amount to supervision for this w^ork and to reduce the 
amount under this head in the cost of rubber production. 
Nine estates only included supervision under the charges of 
rubber seed production — the average cost being 88 cents per 
ton. 


Froip the experience o,f the past season, it is evident that 
closer supervision is essential. Consignments of seed have 
been held up at port because they were in such a condition 
that they could not be certified as being free from pests and 
diseases. The lack of supervision was evident by the presence 
of a large proportion of empty and dirty shells, old and moul- 
dy seeds, the introduction of quantities of foreign matter in the 
shape of earth, leaves and twigs of rubber, w^hile in many 
cases seed was packed in wet bags, and being necessarily con- 
signed in closed railway trucks, very considerable beat was 
generated, resulting in active germination of sound seed en 
Tovte, These difficulties would be obviated if managers in- 
stituted some control over the condition, packing and des- 
patch of collections. 
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In this connection it should be explained that no 
reg'ulations governing the export of plants or parts of jdants 
in general and of i*ubber seed in particular are imposed by 
the local Government. Most countries, however, liave brought 
into force Rules governing the importation fropi foreign 
countries ni living planis, parts of plants and seeds, in order 
to reduce the danger of introduction of pests and diseases 
not ])revioiisly existing in the importing c-oiintrv. ^Mniost all 
such rules require that consignments of plants and seeds shall 
be accompanied by a certificate of freedom from pesta and 
diseases signed by a properly qualified officer in the exppi*ting 
country. Such a (;ertificate is required by the Government of 
the Netherlands East Indies to accompany each consignment of 
rubber seed. It has been airanged that before granting 8\ich 
a certificate ten out of eacli UK) bags of seed shipped will be 
inspected by an offic^er of the Department of Agriculture s^t 
the Malayan Port from which the seed is being despatched. 
If the rubber seed is found to he covered with earth, which 
may itself convey infection, or to consist of a high percentage 
of old partly empty shells with shrunken and mouldy con- 
tents, it is obvious that the required certificate cannot be 
signed in good faith. If the consignment cannot be granted 
a certificate it will be refused entry into Belawin and it is, 
in con seqiie lice, useless io despatch it. If part of a mixed 
consignment is in a bad condition that portion must be re- 
moved before the required certificaie for the remainder can 
be signed. 


Tkansport. 

The amount spent on transport naturally shewed great 
variation. The average cost of all operations other than 
transport is approximately $11 per ton. With the selling 
price at $22, the sum of $11 remains from wliich transport 
and profits are to be found. It remains therefore a case for 
individual consideration as to whether the estate is so situated 
as to make a profit possible. Twenty six estates gave their 
figures for transport, the lowest was 26 cents per ton, while 
the liighest was $7.50 per ton. All of these estates marketed 
tlieir seed at a profit. The estate wdth the lowest transport 
cost made a profit of 12^1 per cent, while the esfate with the 
highest transport cost (but lower cost of collection) made a 
profit of 47 per cent. The average transport expenses of 
twei^y three estates was $2.61 per ton. 



Total Costs. 


The average costs, so far as 

figures 

are available, for the 

collection and marketing of Para 

rubber 

seed are as follows: — 

Collection 

$9.30 

(28 estates) 

Packing etc. 

.87 

(26 .. ) 

Supervision 

.88 

( 9 „ ) 

Transport 

2.61 

(26 „ ) 


$13.66 



Therefore the avera^'e profit amounted to fi7 ])er cent. The 
estate with the highest profit made 160 per cent, while only 
three estates rc'ported a loss, due to conditions peculiar to the 
estates in question. 


Valuk of tuk Industry. 

It has been proved that if the seed can be collected at 
from 5 to 8 cents per korosine tin, a ]>rofit can l)e made 
depending upon the distance of the estate from the railway 
station. 

Taking the above figures as a basis, the value of rubber 
seed amounts to fifty cents per a(*re per annum. To this, as 
has been pointed out l)y many correspomhuits, may be added 
a small amount which represents the amount saved on weeding 
costs. This is estimated at from 15 to 20 cents per acre per 
•annum. 

The benefits of this industry cannot be judged by the 
profit and loss account alone. Eiglity per cent of the estate 
managers who have written on this subject point out that the 
scheme is of assistance in keeping a c^ontented labour force, 
providing W’ork for women and childi*en (generally a problem 
on an estate with Indian labour), and tlius being of especial 
assistance to labourers with large families. 


Conclusions. 

The marketing of rubber seed, at present prices, is i)ro- 
fitable providing that transport is not prohibitive, t(he estate 



has a settled labour force, is clean weeded, and uot too steep; 
and that there are uot more reumuerative foiius of spare time 
employment lor the coolies. 

The average cost of production allows a profit of over 
60 per cent to the estate. 

The work is popular amongst labourers and their families, 
who are thus able to add considerably to their wages. 

Planters have gained valuable ex])erience during the past 
season in maketing rubber seed, and it is anticipated that 
improved returns will result in future seasons from a closer 
supervision of the collections. 


Received for jmhhcntion 14th February, 7929. 



Preliminary Report on the Cultivation of 
Aleurites Montana. 

J. N. Milsum and T. D. Maush. 

A small area of land at the Government Plantation, 
Serdang, was planted with seedlings of Aleurite.^ monlana, 
Wils., a Chinese Wood Oil Tree, early in lUt?r). The object 
of this paper is to record the growth and behaviour of these 
trees up to the end of the year 1928. 

A description of the tree has already been published in 
this Journal (Vol. XII, .January, 1924, No. 1, ]>. 1. ‘^Can- 
dle-nut and Chinese Wood Oil Trees”). 

In a subsequent paper (M.A.J., V^>1. XVI, August, 1928, 
No. 8, ]). 29<)) a report, prepared by the Chemical Division 
of the Department, was published on the oil content of seeds 
harvested at Serdang, together with the analytical constants 
of the oil. 


Souiicjs OF Seed. 

The seed was obtained from the Botanical and Forestry 
Department, Hong Kong. One consignment weighing 4 lbs. 
4 0 * 8 . and containing TbO seeds, was received in December, 
1928 and another weighing 4 lbs. 10 ozs. and containing 
785 seeds, was received during November, 1921. 

Germination of Seed. 

The first consignment of seeds was sown in seed-boxes, 
containing prepared soil, on, the 8th December, 1928. Germ- 
ination commenced six weeks later and continued for a period 
of nearly three months. The seeds, however, were not in 
good condition and only 15 per cent, germination was ob- 
tained. The young seedlings were lifted from the seed boxes 
and planted in small bamboo baskets and kept under shade. 
As there was insuflicient stock for planting the area set 
aside for this tree, the young plants were subsequently tians- 
planted into pots and retained until the plants raised from 
the second consignment were large enough to plant out in 
the field. 
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The second consignment of seeds was sow’n in boxes on 
the 18th November, 1924. Germination commenced :i month 
after sowing the seeds and continued for nearly two months. 
In this instance the seeds were evidently in better condition 
as 4f) per cent, germination was recorded. The seedlings 
were planted in bamboo Imskets when large, enough to trans- 
plant from the seed boxes. 


Pl.ANTING IN THE FlELD. 

The land allotted to this crop comprised an area of 3^ 
acres, situated at the base of a somewhat steep hill in the 
centre of the plantation. The soil may be described as a 
heavy laterite loam. 

The area was lined and holed at a distance of 20 feet 
by 20 feet square planting, allowing 108 trees to an acre. 
Large-sized holes w^ere dug, and in view of the fact that 
the land had been under cultivation for seveial years and 
consequently had suffered to some extent from erosion, a 
basket of (jattle-maiiure was added to each hole. 

Plants raised from both consignments of seeds were 
idanted out during March, 1925. A number failed to become 
established and during the ensuing planting season {Novem- 
ber, 1925) it was necessary to replant 20 per cent, of the holes. 

A cover crop, Calapoyomuin mucunoules, was then estab- 
lished over the area, but did not prove a complete success 
owing to the land having been opened for some considerable 
time. 


Guowth and Habit of the Trees. 

After planting grow^th was rapid, especially in the case 
of the trees ])lante(l on the lower part of the area. One tree 
flowered in March, 1926 and a few luature fruits were col- 
lected in April, 1927, i.e., two years after planting in the 
field. A number of trees flowered during 1927 and a few 
pounds of seeds were collected during that year. Early in 
1928 more trees flow’ered and in the following June about 
35 lbs. of dried seeds were harvested from five of the largest 
trees. In August, 1928 a number of trees were flowering 
freely and at the close of the year the majority of trees had 




PLATE I. 



iVleiirites Montana, four years old, at the 
Experimental Plantation, Serdang. 
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reached the flowering stage and a niiinher of trees were bear- 
ing fruit. One such tree was observed to be bearing about 
100 fruits. 

Flowering and fruiting occurs throughout <he year, but 
flowering is heaviest during the dry seasons of the year, i.e., 
January /February and July /August. 

Great variability exists in the shape of the leaf of the 
trees. Certain trees have almost all cordate leaves, while 
others are palinaiely five-lobed. Shoots from the trunk 
usually have palmate leaves. 

The flowers are glistening white when they first open, 
but later show a deep pink centre. The individual flowers 
are 2.25 inches in diamet^er and produced in large terminal 
racemes on the shoots of the previous season's growth. 

After flowering, the stem of the female inflorescence be- 
comes w'oody in order to support the fruit. 

The fruits turn black as they mature* ou the trees and 
fall to the ground. The husk of the fruit then splits open 
from the base upwards and the seeds are readily extracted. 
About 1(>0 seeds, after sun-drying, weigh one pound, which is 
approximately the same weight as <he seeds originally re- 
ceived from Hong Kong. 

Fsiially only three to foiir fruits mature on a single 
raceme, but recently a greater number have been noticed, 
totalling fifteen in some cases. 

The fruit generally contains three seeds, but specimens 
containing four seeds are often obtained. 

The average height of the trees at the close of the year 
1928 was If) feet, though d number of specimens exceeded 20 
feet. The average spread^ i.e., the distance from the trunk 
to the outarmost branches was 7 feet. The circumference, at 
2 feet from the ground, averaged 10 inches. A number of 
the largest trees, however, exceeded 24 inches, (see Plate I). 

Aleurifes montana is stated to be indigenous to South 
Eastern China, being found in the Province of Fokien south- 
ward to Toiigking (see Kew Bulletin, 1914, p.l. “The Wood- 
oil Trees of China and Japan”). It would iippear, therefore. 
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that the climate of the Malay Peiiinsula,^ with ita continuous 
high temperahire, would be unsuitable for complete success 
with this species. The growth of the trees at the Government 
Plantation, Serdang, supports this supposition. 

The behaviour of the. individual trees is erratic and speci- 
mens are to be found flowering, fruiting, and wintering at 
the same time. It is thought that the lack of a definite cold 
season in Malaya causes this phenomenon.^ Generally speak- 
ing the trees appear to be uiiacf^ustomed to local climatic 
conditions. The trees have produced numerous lateral suckers^ 
during the whole period of their growth, which were removed 
.periodically. It is possible that this species would show a 
more vigorous growth a1 high elevations in Malaya. 


IIitd-GhakttnciI on Indigenous Stock. 

In view of the behaviour of the trees an attempt was 
made early in 1928 to bud scions of Aleurites vumtaui on to 
stocks of the indigenous A, triloba, Forst., the candle-nut. 

The method employed was a form of “patch budding”. 
A total of sixty-five stocks were so budded and twenty-seven 
showed every signs of being successful. After the upper por- 
tion of the stock was (Jut back a growth of 1 to 2 inches took 
place and a number of the successfully budded plants were 
removed to the field. All these trees, however, as well as 
those remaining in the nursery, died during the subsequent 
dry season. 

The stocks were rather old and it is thought that com- 
plete (iutting back of the young trees after the buds had be- 
come united was too severe. It is intended to proceed further 
with experiments on these lines. 


Pests and Diseases. 

After a complete stand was established no trees were lost 
from either pests or diseases. The trees, however, have been 
periodically attacked by a large Case worm (Psychid sp.) 
and on soii»e occasions this pest has assumed serious propor- 
tions, but has been kept in check by hand-picking. So far 
no disease has been observed amongst the trees. 
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General Remarks. 

Although the. trees under reference have made compara- 
tively rapid growth and are now producing fruit, the indica- 
tions are that this species of Aleurites is not altogether suited 
to the conditions prevailing on the plains in this country. 
It will, however, take some time to decide this point. In 
the meantime it is proposed to proceed further with the bud- 
grafting experiments. 


Received for puhlication 16th March^ 1929, 



Baker Memorial Prirfessorthip. 

Tile Board of Regents of the University of the Philip- 
pines has established a Baker Memorial Professorship in the 
College of Agriculture. This professorship is in memory of 
Charles Fuller Baker who was dean of the College of Agri- 
culture .from 1917 until his death in July, 1927. 


This professorship provides for the services in the College 
of a man from abroad who shall be in residence in the College 
eight months at least and shall carry a teaching load of five 
hours a week. It is the purpose to secure men who are 
specialists in the difierent sciences allied to agriculture. This 
profes.sorship in honoring Dean Baker provides for incalcul- 
able benefit to the College which in itself is a fitting tribute 
to a man whose services to the College were so valuable. 
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Phytophthora Species in Malaya. 

A. Thompson. 

A RHisiav t Mycologist, 

The following aenoniit is u reoord of further progress 
in the study of local species of Phytophthora (oncerning 
which a preliminary report Tvas published in February, 1928. 
(1) With the exception of two species, all the local species 
in culture have been isolated from Hecea brasilievsis 
('H.B.K.'I Muell — Arg., from the diseases known as Black 
Stripe, Patch Canker, and Pod-rot, The re.sults prove that 
several species of Phytophthora are directly responsible for 
these diseases in Malaya, while experiments with cerlain 
other species from different hosts indicate that they also may 
be causal organisms. The other two species of Ph/ytof^hthorn 
w’^ere isolated from a disease of Iloselle fibre (Hihiscns snh^ 
(lariffa L, var, altissivin), and from a disease of Sireh — ^the 
betel vine {Piper Beth L,), Diseases caused by Phytophthora 
are of importance in Agriculture all over the w’orld, and, 
since our knowledge of the local species is scanty, it is de- 
sirable to gather together some facts concerning this genus 
in Malaya. 

In addition to the crops mentioned above, Phytophthora 
species are known to attack coconut palms, and arena palms, 
castor oil, tobacco, tomato, and potato plants, nutmeg, cin- 
namon and citrus trees, and other tropical crops. A know- 
Tedge of the local species is therefore of the greatest im- 
portance, in case of any of these crops become attacked by 
a Phytophthora species. 
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TIiP fillips Phi/tophihora reproduces by means of sexual 
and non-sexiial spores. The sexual spores, called oospores, 
ars not always formed by the different species, but, when 
formed, they serve to carry the fungus over a period of 
unfavourable conditions such as drought. The non-sexual 
spores are of two kinds — sporangia and chalniydospores — and 
arc normally aerial. The sporangia require the presence of 
moisture in order to form motile bodies called zc'ospores, 
which are (lonsidered io be the moans by which ihe fungus 
spnjads rapidly. Zoosimres are formed inside the sporangia 
and escape singly or in groups ih rough ihe papillae. (Plaie 
8). They possess cilia by means of which they swMin about 
in the water. After a short active period they come to rest 
and germinate, and, if ihey are near a suitable host plant, 
the germ tube penetrates through the epidermis and the 
the plant may become diseased. Sometimes the f-iiorangia 
germinate directly w’ithout forming zoospores, in which case 
the germ tubes from the sporangia may start the infection. 
Chlamydospores are thicker walled than sporangia and do not 
germinate readily. They are not formed bv every species, 
and, like oospores, act ns resting bodies w^hich can w’itlistand 
unfavourable (conditions. They do not form zoospores, bttt 
gerjuinate directly. 

Since the spread of the fungus Phi/fopfifhora is largely 
(controlled by the presence and absence of moisture, epidemics 
of diseases causes by the fungus do not appear in dry 'weather. 

Tn the following pages, reference is frequently made to 
JTcvcfi, Since only one species of II even is concerned — 77. 
lira si I mi Muell. — the name II even refers to this speedes. 

JTlS'l’OKY OF THE LOCAL AXl) OTIIEIf SPECIES OF PlIYTOPIlTlTOUA. 

The disease known as Black Stripe of 7Jerea was first 
recorded in Malaya in 1910 (2). This w^os the first reccord 
of a Phylophth/)ra sp. causing a disesase of an economic crop 
in this country. 

In 1018 R. M. Richards isolated a fungus, which he 
considered to he a Phyiophthora sp. from Patch Canker of 
Heren, A descriiition of this fungus was not published, l)ut, 
in a report to the Brown Bast Investigation Committee, of 
w’hicdi he w^as a member, Mr. Richards stated that “from 
the characters of the antheridium, and its relationship to the 
oogonium, it is clear that my fungus must be placed in the 
‘enctoruiu’ group,” Also, in a letter to the Secretary of the 



above Committee he mentions a series of inoenlfiiions in 
which he had to use “oospore material” as all his cultures 
were in that condition. This is the only record of a local 
species with paragynous antheridia, and it is possible that 
Richards was dealing with a Pythiuvi sp. isolated from Patch 
Canker of Heven by the writer in 1924 (^1). 


In 1925 the writer obtained a Phyiophfhor.i from Sireh 
{Piper Beth) L.) A note on this fungus was published in 
192(1 (4) and again in 1928 (1). This species has been identi- 
fied as Phytophihom rolorasme Rac. 


fn the same year two difterent species of Phytoph thorn 
were isolated from two bark diseases of Hrvea i.e lllac.k 
Stripe and Patch Canker. The species from Black Stripe 
was obtained from Malacca and was identified as P. pnhmvora 
and the species from Pait<’h Canker was obtained from 
Selangor. These two fungi are entirely different in their 
growth in culture. About the same time P, pnhtnrffrn Butl. 
was iscdated from Patch Canker of Heven in North Perak. 
It was indistinguishable From the strain from Black Stripe 
of Heven in Malacca. This species was again isolated from 
Black Stripe of Heven in Cheiiior, Perak, in 1928. 


Til 1927 the writer obtained a Phy tophi horn from some 
diseased Heven ])ods in Selangor. This fungus produces 
oosjiores with aiujihigynous antheridia, in large numbers in 
(mlture, as well as sporangia. Tt is a new species. 

Tn 1928 this fungus was again isolated from Black Stripe 
of TIeven in Malac*‘u. In this year also another Phytophfhorn 
was obtained from Black Stripe of Heven in Negri Sembilan, 
and yet another was isolated from a disease of Roselle fibre 
(Hibiscus snhdnriffn vnr nllissivm L.) 


This concludes the list of the local species whi<*h have 
been obtained up to the present. 

In addition to the local species a number of other Py- 
tophthorae have been obtained and grown in culture, in this 


* Formerly known as F. faberi Maubl. 
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laboratory, to assist in comparing the different species. For 
convenience, all the species have been numbered us follows : — 


.No. 1 P. pnlmivora Butl. Malacca S.S. Black 

Stripe, Hevea. 1925. 

No. 2 P. pahnivora Butl. (5hemor, Perak, 

F.M.S. Black Stripe, Heven 1928. 

No. Phyiophthora sp. Negri Sembilan 

F.M.S. Black Stripe, Hevea, 1928. 

No. 4 Phytophthora sp. Mala(‘ca, S.S. Black 

Stripe, Ilerea, 1928. 

No. ) Phyiophthora sp. Selangor F.M S 

Pod-rot, Hevea. 1927. 

No. G Phyiophthora sp. Selangor F.M.S. 

Patch Canker, Hevea, 1926. 

No. 7 Phytophthma niendu McRae, India, 

Pod-rot and leaf fall of Hevea. 1928. 

No. 8 Phyiophthora sp. Selangor F.M.S. Wilt, 

Roselle fibre (Hihtjints sahdarfffa L.) 1928. 

No. 9 P. colocasiae Rac. Pahang F.M.S. Wilt 

of Sireb {Piper Betle L.) 1925. 

No. 10 P. colocasiae Rac. TJ.S.A. via Kew 1926. 

No. 11 P. palmivora Butl. India, Bud-rot, 

Coconut Palm. 1924. 


No. 1? P. arecae Coleman, India, Arena Palm. 1928. 
No. ri P, parasitica Dastur, India, (yastor Oil. 1928. 
No. 14 Phytophihora sp. India, Pi per Betle L. 1928. 
No. 15 P. nicotianae B. de IT. Florida, Tobaccf), 


via Kew. 1926. 

No. 10 P, nicotianae B. de H. Siiniatra, 

Tobacco. 1928. 

No. 17 P. nicotianae B. de II. lava, Tobacco, 

via Kew. 1926. 

No. 18 P. palrndvora Butl. Jamaica, Coconut 

Palm, via Kew. 1920. 

No. 19 P. pahnivora Butl. St. Vincent, Cotton, 

via Kew. 1920. 

No. 20 P, palmivora Butl. Trinidad, Cacao, 

via Kew. 1920. 

No. 21 P, einnamomi Rands, Java, Cinnamon, 
via Kew. 


1926. 



When reference is niade 1o species not included in this 
list, they are marked by the letters (N.L.) i.e. not listed. 


In the above list /^ paltinuom Butl. refers to the type 
species No. 11, which Wiis received from India, and to those 
^strains wliicli liave been known in tlie past as P. fahen IMaubl. 
since it is now^ considered that the two are the same species. 
On ground of priority the name should l)e P. palmivora Butl. 

No. 1 J'liyToj'HTUonA j*almivoi{a Butl. outainki) from 
Black STiaric of IIevea Brasij.ieijsis in Mai.a(;(Ja, 

1925. 

This fungus was isolated by < utting away iliseased bark 
until diseased wood Avas reached. Pieces of this wood were 
placed in test tubes, containing Maize Agar, and in some of 
them a pure growth was obtained in a few days. The fungus 
Avus subciiHured on to various media and kept in culture for 
sev’eral months before il was studied in detail. 


Growth on Quaker Oats Agar, 

In three days a quantity of laiiate aerial mvcelium is 
produced. The mycelium is non-septate and liyaline; spor- 
angia and chlamydospores are lueseiit in considerable num- 
bers. 


. Maize Agar, 

Aerial mycelium is produced in quantity after three days; 
it tends to be slightly shorter than on Quaker Oats Agar. 
Sporangia and chlamydospores are present in large numbers, 
the hitter predominating. 


Green Pen Agar, 

Very little aerial mycelium is produced in three days, 
but the surface growth is good. Sporangia are esc.eedingly 
numerous on the surface of the medium. Chlamydospores are 
present in less numbers. After fourteen days there is more 
development of aerial mycelium, mainly confined to the lower 
portion of the slant. 



58 


Potato Dextrose Agar, 

On thi8 medium there is a strong growth of aerial myce- 
lium; sporangia and chlamydospores are present in large 
numbers. The mycelium presents a smoother appearance 
than on the other media. If grown for a long time on this 
medium, sporangia production diminishes. 

Potato Agar, 

Aerial growth is good in four days, but the mycelium 
is short. Chlamydospores are produced in considerable num- • 
bers. The sporangia are less numerous and some of them 
tend to be almost sphericail, differing from chlamydospores 
by the presence of papillae, and in having slightly thinner 
walls. 

Potato Blochs in Ronx Tvhes, 

After four days there is a moderate amount of lanate 
aerial mycelium. A large iiumWr of sjjorangia are produced, 
some long and narrow, others almost spheri(*al, but the ma- 
jority conform to type. Chlamydosi>ores are also present in 
quantity. The potato cylinder becomes discolored greyish 
black in three weeks. (Bacteria were suspected but none were 
present). 

Baked Slices of Young Pa'^mya Fruit, 

There is a slight growth of aerial mycelium, and large 
numbers of sporangia and cjhlamydospores are produced on 
the surface of the slices. 

No oospores were formed on any of these media. 

Deschiption. 

The sporangia are, in the majority of cases, pearshaped 
with prominent rounded papillae. They are inclined to be 
narrowly ovate — mean ratio of length to width being 1.66 
or over, — but a few almost spherical forms can be found es- 
pecially on potato media. The conidiophores are usually in- 
serted at the base and a short portion frequently remains 
attached to the sporangia when they are shaken loose from 
the parent hyphae. A few obpyriform types with much re- 
duced, or no papillae may be formed. 
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Chlaiuydospores are thick walled and (drcnlar and may 
have a huge central vacuole. They niay develop in clusters 
of three or four, on short pedicels, from circular swellings in 
the byphae. 

Measurements of the sporangia and chlamydospores were 
obtained from cultures which produced them freely and early 
— usually after the fifth day. The media used were Potato- 
dextrose, Maize, (ireeii Pea, and Quaker Oats Agars and 
Potato blocks in Itoux tubes. The means obtained fron) 
Quaker Oats Agar weie somewhat larger than those irom the 
other media. The figures are given in Table 1. 

TABLE 1. 

Details of Spot an (/at and ChUitn pdos pores of No. 1 (P. 
paltnirora livtl, front JHack Strtpe of llcvea 
( M alacca ) . 


SrOKANGIA. 


Medium 

Number 

measur- 

ed. 

Raiipfe in 
Microns. 

Meati in 
Microns. 

Ruiipre of 
L 

ir 

Mean of 
L 

W 

Pot»to-Dc'xtro8e Aprar 

200 

Lx W 

ao-?-) X lH-42 

49.70 X 30,27 

1.15-2.33 

1.00 

1 

Maize Ap^ar 

100 

X 23-39 

50.03 X 29.49 

1.25-2.33 

1.71 

(ireen Pea Ajyar 

100 

33-r.« X 27-39 

48.K1 X 31.49 

1.10-2.12 

1 .55 

Quaker Oats Aprar ... 

100 

39-75 X 24-45 

50.01 X 33.09 

1.23-2..50 

1.72 

Potato Block 

100 

3(».72 X 24-39 

50,25 X 30.27 

1.00-2.22 

1.07 


Chlamydospores . 


Medium. 

Number 

measured. 

Range in 
Microns. 

Mean in 
Microns. 

Potato- Dextrose Agar... 

100 

21-45 

S.S.U6 

Maize Agar 

too 

1 

27-48 

36.01 

Green Pea Agar 

100 

27-48 

36.75 

Qaait^r Oats Agar 

100 

27-48 

37.58 

Potato Block 

100 

80-45 

36.45 
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Inoculation Experiments. 

No. 1 — Six iTiblier seedlings, two months old, were inoculated 
at Ihe collar, using niyceliiiin and zoospores. Three 
seedlings were wounded and three were unwounded. 
The inoculations were kept moist with coiton wool 
for fourteen days. After three months no external 
signs of disease were noticed. 

No. 2 — Six of the same balch of seedlings were inoculated, 
in ihe same way, wdieii they were seven mouths old. 
No externa] signs of disease wore noticed after one 
month, but on splitting open the stems of the wound- 
ed seedlings a discoloration of the wood was noticed, 
exiending about one inch up from the wound. The 
lungus was recovered in culture from the discolored 
wood. 

No. d — Loiives of two rubber seedlings were inoculated by 
placing a portion of Agar medium, on which ihe 
fungus was growing, on to the leaves. Some of the 
leaves were w^ounded. The plants were covered by 
a bell-jar to keep the atmosphere moist. The result 
was negative. 

No. 4 — The experiment w’as repeated, using zoospores, and 
the leaves were folded to hold winter. After ten days 
there w’as no result. 

No. 5 — Three young Hevea pods were wounded and inocu- 
lated with the fungus. In four days there was a 
strong growth of mycelium on the outside of the pods 
and in ten days the pods were badly rotted. The 
fungus was recovered in culture. 

No. 0 — Three Hevea pods, unwounded, were inoculated by 
placing a suspension of mycelium and zoospores in 
the hollow formed at the stalk end. After a week 
the mycelium of the fungus began to appear all over 
the pods. Soon after, contaminations (Gloeosporium 
sp. etc.) were present, and the pods rotted away. 
The Phytophthora was recovered in culture along 
with numerous contaminations. 

No. 7 — The tapping cuts of three Hevea trees were inoculated 
by smearing a portion of Agar medium, on w^hich 



the fungus was growling, over ilie recently lapped 
balk. The inoculations wwe covered wiib moist cot- 
tf)n wool. A c.ouirol w'as iiiiide by snieiiring Agar 
tnediiiin only over the tapped bark of three other 
trees and covering similarly. The trees were tapped 
duly, and, after three days, the bark of the inocu- 
lated trees was discolored with greenish black lines 
which had extended into the wood. The lines were 
also present in the cortex ]>elow the cut. 'Fhe fungus 
was recovered in culture from the wood. The con- 
trols were unaffected after ten days. 

N(»s. 8, 9 & 10 — Similar to above but a suspension of zoospores 
was used and applied to the tapping cuts on wet 
cotton wool. All were positive. 

No. 11 — Untapped virgin bark was lightly scraped over an 
area of one inch and inoculated with mycelium and 
zoospores on a piece of wet cotton w’ool. In twelve 
days a patch of di8ease4l tissue had formed measur- 
ing 2^ X li inches. The pat(;h was brownish pink 
in colour in the outer cortex, and reddish brown in 
the inner rorti<;al layers and the outer layers of the 
wood, and was bounded by a greenish black, irregular 
line. The fungus was reisolated. 

No, 12 — The experiment was repeated on twenty trees of which 
ten were unwouiided. All the wounded ^rees and four 
of the unwounded trees gave a jiositiv^) result, the 
wounded trees after a few days, and the unwounded 
trees in from eight to ten days. Tin* patches were 
very similar in all cases. Three control tiees were 
unaffec'.ted. 

No. 13 — Two young papaya fruits (Curirn papaya L.) were 
wounded and inoculated. There was no result until 
the eleventh day when a little mycselium was pro- 
duced. The fruits rotted in fourteen days. 

No. 14 — Two plants of Cotorasia antiquorum were inoculated 
on the leaves and at ground level. The result was 
negative even when the leaves were wounded. 

No. 15 — ^Two young Castor Oil seedlings were inoculated by 
wounding at soil level and pouring a suspension of 
zoospores over the wounds. After ten days there was 
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no result, so the plants were reinoculated, using my- 
celium and zoospores on moist cotton wool which was 
placed in contact with the stems of wounded and 
un wounded plants. The wool was kept moist for two 
days. The result was positive, all the plants wilting 
in eight to ten days. The fungus was leisolated. 
Controls were unaffected. 

No. 18 — Two plants of Ihhtscus sahdnnffa L, var, altwivui 
(Roselle fibre) were inoculaied at the collar. One 
was wounded and one was un wounded The result 

was negative. 

No. 19 — 'J^wo potalo iubers were inoculated with the fungus. 

The potatoes were sterilised by soaking for three 
niinules in corrosive sublimate (1: 1000) and washed 
ill sterile water. They were then sliced and put in 
sterile glass jars. One of the slicjes in each jar was 
inoculated with mycelium. The result was positive, 
the slice being rotted in six days. A whole tuber 
was also inoculated and kept in a damp chamber. 
In five days sporangia and chlamydospores were 
formed in spots on the suriace. The flesh of the 
tuber, although moderately firm in the centre, was 
rotted near the surface, and was full of hyphae. 

No. 20 — Two young tobacco plants were inoculated with the 
fungus at the collar, and on the leaves, l^he result 
was negative. 

No. 21 — Two young tomato jilants were inoculated on the stem, 
and at soil level. The result was negative. 

No. 22 — ^Two young coconut palms were inoculated by boring 
a hole through the leaf bases just above the bud. 
A potato plug, on which the fungus was growing 
vigorously, was inserted and the hole was plugged. 
After a year there was no result. The leaves had 
grown and carried the fungus away from the bud. 
There was no rot in the leaf bases. 

The results of these inoculations are summarised in Table 

2 (+ ve =s positive; — ve = negative). 



TABLE 2. 


Host plant. 

Wounded 

or 

unwounded 

Point of 
inoculation. 

Result. 

No. of days 
after 

inoculation 

H^vm Brasiliensis 

w 

1 

Collar 

- ve 

00 

Muell. Seedlings 





do do 

w 

•* 

-1 ve 

1 

8(1 Plant 
was not 
killed 

Hevm Braailknsi^ 

Muell. Leaves 

W & IT 

midrib and 
epidermis 

- VC 

! 

14 

do do 



1 - ve 

! 

10 

Hevea Jirnsilimsis 

Muell. Fruit 

W 

Near the 
stalk end 

+ ve 

4-7 

do do 

u 

♦♦ 

+ ve 

7 

Hevm Bramliensis 

w 

Tapping cut 

+ ve 

3 

Muell. 




do do 

w 

Virgin Bark 

+ ve 

12 

do do 

u 

♦♦ 

+ ve 

8-10 

Cariva papaya L, ... 

'V 

Fruit 

■ f ve 

11 

Color asia anliquorum 
Sch. 

w & u 

Leaves and 
collar 

- ve 

30 

Riccinus communis L, 

w & u 

Stem at soil 
level 

+ ve 

1 

8-10 

Hibiscus sabdariffa L, 

u 

Collar 

- ve 

21 

var, altissima 





Solanum tuberosum L. 

w 

Tuber 

+ ve 

T) 

Nicotiana tabacum L. j 

w 

Collar 

- ve 

30 

Lycopersicum esculen- 
turn Mill. 

w 

Stem and 
collar 

- ve 

30 

Cor4fs ntusifera L. ... 

w 

Leaf bases 

- ve 
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Mixed Cttltdees. 

In 1922, Ashby (5) published a paper on the oospores 
of P. faheri Mauhl. in which he announced the finding of 
oospores in cultures when two strains of this fungus were 
grown together. In 1924, Gadd (6) published a paper on 
P. faheri Maubl. in which he distinguishes two groups of this 
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fungus, a rubber group and a cacao group. When a siraiii 
of <he first group is grown in culture with a strain of the 
second group, oospores are produced, but. ihey are not formed 
when members of the same group are grown together. 


The Black Stripes species No. 1 is c.onsidered to be a 
member of the rubber group of P, fttthtii rorn But]., owing to 
the mean ratio of the length to the uridth Inking greater than 
1.(10. Further, when grown in mixed culture with Jiieiubers 
of the cacao group, viz: — No. 11 pahnivora Butl. (coconut, 
India), and No. 20 P. palinirom Butl. (Cacao, Trinidad), 
oos]H>reH are formed readily. Oospores were not obtained 
with No. 20 wdieii grown in Malaya, but they developed when 
the mixture was made at Kew. No. 20 died out soon after 
its arrival in Malaya, as it w^as not vigorous, and this proba- 
blv infliieiK'.ed the result. Oospores were absent in mixed cul- 
tures with members of the rubber group. Quaker Oats, Maize, 
and Oreen Pea Agars form suitable media for oospore pro- 
duction. On the first two, oospores turn yellow, but they 
remain clear for some time on Green Pea Agar. On this 
juediuni the mean diameter of 25 oospores was 2d n'icrous. 


No. 2 PHYTOPftTHORA PALMIVORA BuTL. OiriAlNKI) I'ROM 
Black Stiupe of Hevea in Chbmor, Perak, (1928). 

This fungus w^as isolated from the wood of a diseased 
tree from an urea in which Black Stripe was very prevalent. 
In culture the growth is similar to that of No. 1; sporangia 
and chlamydospores being formed readily on all media used. 


Quaker Oats Agar, 

On this medium there is a vigorotis growth of aerial 
mycelium, and chlamydospores are fornied in two days. At 
first chlamydospores are found in greater .abundance than 
sporangia which do not begin to appear in any numbers until 
the fourth day. 


Maize ^ Green Pea, and Potato-dextrose Agars, and Potato 
Blocks in Roux tubes. 

On these media the type of growth is similar to that des- 
cribed for species No. 1. 




VARlii tTlON OF SPORANGIA OF 

P. iVORA BITTL. FROM BLACK STRIPE 

4 F HEVEA IN MALAYA. 



Ljbncth in microns in^miTrons Class ratio of length 






The fungus is of the same spfeoies as No. but the 
sporangia have more elongated papillae- and are not so wide 
on the average. Otherwise its morphology is similar, and, 
when inoculated into Hcrra, Castor, Totato and l'a])aya, it 
gives a similar eflPect. One curious feature of ihe iungiis is 
that a number of sporangia, on germinating, produce a short 
germ tube on which a ohlamydospore is formed. When the 
sporangium becomes free, if placed in water, +he (hJamydos- 
pore reniains attached and the tw'o float about together. 
(Plate 1). 

Measurements of the sporangia have l)eeTi obtained on 
Maize Agar. Details are given in Table 3. 


TABLE 3. 


Spornvgiit of No. 2 (P, pahnivom IhtfL), nhfairted from 
Black Stripe of f I even Chcvupi\ Perak, F.M,S. 


Medium 

Number 
niea- i 
fin red 

lian^re iu 
mieronB. 

1 

iMean in 
inicionfi 1 

Ranire of 

! 

w 

Mean of 
L 

W 

Maize Ai^ar 

mo 


r)0.a7 X ^ 

1.21-2.70 

1.S7 


Til is strain is very typical of the rubber group of P. 
paJniiroro Butl. and in mixed culture it behaves similarly to 
No. 1, forming oospores when mixed, on Green Pea Agar, 
with No. 11. The mean iliameter of these oospores was 24. HI 
microns. 

The variation in the length etc. of the sporangia (»f No. 
1, and of No. 2, on Maize Agar, is illustrated graphicallv in 

Fig. 1. 

No. 3 Phytopiititoka sr. oiitained phom Ri ack S'i impk 
OF Hkvea, in Nkgrt Skmmilan, P.M.S. 

This species was isolated from a bark specimen n»ceived 
from Seremban. 

Qvaker Oats Agar. 

On this medium a strong growth of niyijeliiim is formed. * 
The growth is dense and fills the test tube with u white, 





compact mass of mycelium in seven to eight clays. No 
sporangia have been found, either on the aerial mycelium, 
or in the medium, until after twelve days. As the culture 
ages a moderate number are formed. 

Maize Agar, 

On this medium the growth is very similar to that on 
Quaker Oats Agar. 

(rreen Pea Agar, 

Mycel’al growth is good but not so dense as on the above 
media. The sporangia, vhich are produced in fair numliers 
after eight days, are of two types — broadly ovate with pa- 
pillae and spherical with no papillae. 

Pointo de,Ttrose Agar, 

Mycelial growth is good. At first it is c-onfined to tfie 
surface of the agar along which it spreads in a dense fan of 
“paralleT’ hyphae. Aerial hyphae are formed behind the 
advancing edge of growth and form a compact smooth mass. 
The sporangia which develop after eight days are small. 

One of the best methods of obtaining large numbers of 
sporangia is to grow the fungus in water to which a seed of 
Vhjtui catjong is added. A green pod is opened and a young 
bean extracted wHth a sterile needle. This is placed in a 
little sterile water in a sterile petri dish, and mycelium 
from a young culture is placed on the bean. After twenty 
four hours a good growth of mycelium is obtained in the 
w.iier surrounding the bean, and in three days thousands of 
s))orangia are produced. These sporangia tend to be larger 
and fatter than those produced in agar culture. A variety 
of shapes are formed but the majority are broadly ovate, with 
rounded papillae. Some appear almost circular and have 
papillae which are only seen by careful focussing. Some are 
circnilar and have no papillae. They are slightly smaller than 
the circular, papillate sporangia, but are not quite as thick 
walled as chlamydospores of the “palmivora’’ type. Loose 
sporangia may or may not have a portion of the sporangi- 
ophore attached. Species No. 6, and No. 7 {P, meadii McRae) 
*form similar large numbers and types of sporangia and 
'^sphaerooonidia^’ if grown in this water medium. 
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Potato Bloch, in Ro\ix Tubes, 

The fungus grows slowly but in ten days produces a little 
aerial mycelium. A few sporangia are formed about the 
fourteenth day, both types being present. The round bodies 
(27 — 34 microns) resemble (ihlamydospores, but they are not 
definitely thick walled. 


Malt Extract A (jar, (Lconlan\^ formula). 

After six days there i? a slight growth of aerial mycelium. 
A ♦'ew sporangia are prcaluced about the fourteenth day. 


Ghu'ose Meat Extract A (jar. 

The growth is sl<»w and mostly submerged bur a little 
powdery surface mycelium is formed. Both types of sporan- 
gia are present in seven days but they are very few in number. 

Measurements of the sporangia have been obtained from 
fireeii pea. Agar, Water and bean, and (junker Oats Agar and 
are given in Table 4. The cin ular forms, without papillae 
Imve not been included. 


Table 4. 

Sttoranfjia o/ No. .? Ph^tophthora sp. fnm Black Stripe of 
/lcr(V(, Negn Semhilari, F. M, S. 


Medinni 

Number 

mea- 

sured 

Ranjre in 
microns. 

Mean in 
microns 

Ran^e of 
L 

W 

Mean of 
L 

K 

Green Pea Aj^rnr 

1(K) 

‘iri-.")! X 20-311 ! 

: 8fJ..‘)0 X 28.17 

1.08-1.85 

1.84 

Water k Bean .. 

100 

33-r»a X 27.42 

47.01 X 88,011 

1 .08-2,80 

1,44 

Quaker Oats A^ar 

100 

X 21-811 

41.67 X 80.211 

1.08-2.44 

1.37 


I NoruLA noN Expeb imknts . 

No. 1 — Untapped Hevea bark was wounded, and inoculated 
in the same way as described for species No. 1. The 
result was positive after 10 days; a patch 2'' x 3J" 
had formed in the bark, while the wood was pene- 
trated to a depth of J an inch. 




"No. 2 — Untapped and unwounded tlevea bark was inocula- 
ted. The result was positive after ten days. The patch 
formed was smaller than in No. 1 experiment, but 
the infection had reacjhed into the wood and had 
penetrated it slightly. The fungtis was reisolated. 

No. 3 — A toba<*co plant, one foot in height, was wounded 
at soil level and inoculated with a suspension of 
2 soospores and inyctelium. In five days the plant 
wilted. The roots were found to be in an unhealthy 
condition but the stem tissues were not afiEected. At- 
tempts to reisolate the fungus were not successful. 
The control also became infected and died, so the 
experiment was inconclusive. The experiment was 
repeated on two healthy plants and the result was 
negative. 

No. 4 — The tapping c.ut of a rubber Iree w^as inoculated with 
the fungus. Black Stripe developed in a few days. 

No. 5 — A pod of tlevea was slightly wounded and inoculated 
with mycelium and zoospores and kept moist. In six 
days the pod was rotted and covered wdth mycelium. 

No. 6 — Three unw^ounded pods of Tlevea were inoculated witli 
mycelium and zoospores. The pods, which were at- 
tached to a cut branch standing in water, were cov- 
ered with a bell-jar containing moist cotton wool. 
The inoculum was placed in a drop of watei* aroupd 
the stalks of the pods. The water did not evaporate 
for two days but there was no sign of rot. After 
seven days the pods were still green and fresh. 

No 7 — The above pods were pricked with a needle until 
latex flow^ed, and a fresh inotuilation was made near 
the wounds. In two days a watery discoloration 
a|:>f)eared near the wounds, and, four days later, the 
pods were r*overed with mycelium and rotted. 

No. 8 — Two plants of Roselle (Hibisntit mhduriffa L.) were 
inoculated at soil level; both were slightly wounded. 
The result was ])ositive after eight days. 

No. 9 — Two Castor Oil plants were wounded and inoculated 
.at soil level. The plants wilted in six days and the 
fungus was recovered from the stem. 
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No. 10 — Two potato tubers were inoculated. A wot rot ap- 
peared after six days, but no external mycelium was 
formed. Controls remained normal. 

No. 11 — Two young* Uecca plants were wounded slightly, and 
inoculated at the collar, and on the stem three inches 
from soil level. After a month there was no sign 
of disease externally, but, on cutting open the bark 
under the inoculations, it was found that the bark 
and wood were . discolored with blackish green lines 
which extended about two inches up and down the 
siem. The collars of the seedlings were rot (piite 
girdled by the fungus nor was Ihe stem girdled 
higher up. The wood tissue w^as full of hyphae which 
had not (piite penetrated in the pith. The leaves 
looked (juite heallhy when compared wuth the con- 
trols. The fungus w^as reisolated from the Avood. 

AIixkj) Culturks. 

Oospon^ft have nol been formed in juire culture, bul, if 
ihe fungus is grown in mixed culture with No. 8 (from 
Ilihiscus mhdariffa L.) , c'ospores, with amphigynous antheri- 
dia, are formed after ten days. No. 8 does not form oospores 
in pure (iulture, but it is a species distinct from No. -I, and 
bears a close resemblance to No. 1^1 (P, parasitica Dast.) Its 
taxonomy wdll be discussed later. Oospores also are formed in 
abundance when No. is growm in mixed culture with No. 12 
{P, arecae (Jolemaii); they appear in four or Rve days. P. 
nieadii Mclfae and P, areA-ae Coleman, are considered by Ash- 
by (7) to be very similar and possibly strains of one species. 
They have not foniied oospores in pure culture in Malaya, 
but if grown together in mixed culture, oospores, wu'th am- 
phigynous anteridia, are freely formed in five days on Green 
Pea Agar, They range from 17 — 27 microns, the mean of 
bO being 24.»'12 iiiic.roiis. The oospores formed when No. 3 
is mixed with P. arecac range from 21 — ^28.0 microns, the 
mean being 24.70 microns. Oospores have not been formed, 
after a month, when No. 3 was grown, in mixed culture, 
with No, 7 iP. meadii Mcllae) on Green Pea Agar. 

This suggests a relationship between No. 7 (/’. meadii 
Moltae) and No, 3, which is further confirmed by the fact 
that oospores are formed after ten days on Green Pea Agar, 
if No. 7 {P meadh McRae) is grown in mixed culture with 
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No. 8 (froDi H. saMariffa L.) They range on this niedinm 
from 18.0 — 27 microns, the mean of 50 being 2‘{.04: microns. 
The oospores formed in the mixture of No. with No. 8 
range from 19 — 28 microns the mean being 23.80 microns. 

The sporangia of No. 7 {P, mead it McRae^» are slightly 
larger than those of No. 3, but the length to wirllh ratio 
is the same (1.32 and 1.34 on (ireen Pea Agar) (Fig. 2). 
The sporangia of No. 12 {P, arvvae C(deman) are nearer in 
size to those of No. 3, bnt the length to width ratio is slightly 
smaller (1.28 and 1.34). 

The mycelium and type of growth on various media, 
is very similar for all three strains. 

If No. 7 (P. mendti Mclttie) and No. 12 (P. nrecae 
(loleman; are considered to be strains of one species, then 
No. 3 can be included in this sj)ecie8, under Ihe name — for 
tile present — of P. viendii Mcltae, since it behaves similarly 
to that species in mixed culture, and has *i similar mor- 
phology. The oospores formed w'hen No. 3 and No. 7 are 
eiuih grown with No. 8 in mixed culture, are not formed 
until the tenth day, while in the mixtures with No. 12 (/\ 
arecae Coleman) they appear in abundance after the fourth 
day. P. vieadit McRae is known occasionally to form oospores 
in pure culture in India, and in the mixtures with a distinct 
species (No. 8), oospores are also formed; but it is uncertain 
to which of the two species they belong, since there no very 
significant difference in size between these oospores and those 
formed in the ineadit, and arecae mixtures, and mixtures of 
No. 8 with strains of No. 13, and No. 16 {P, parasitica Dast), 
and Nos. 1 and 2 (P. pahnvvora Butl.* rubber group). (See 
page 87). 

No. 4 Phytophthora sp. obtained from Black Stripe 
OF Hevea, in Malacca, 1928. 

The fungus was isolated from the wood of a tree affected 
with Block Stripe. The affection was slight, only two thin 
stripes being evident. The tree was .growing in a native hold- 
ing and wos apparently the only one attacked by this disease. 
Almost all the other trees in tapping were badly affected with 
Mouldy Rot, but in no case were the two diseases found on 
one tree. Three days after the culture was prepared, large 
numbers of oospores, with amphigynous antheridia, were 
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formed on the surface of the medium. A few nporangia had 
formed, and these were present in large numbers on the follow- 
ing day. It was soon evident that the fungus was identical 
with No 5 which had been isolated from Uevea pods in the 
previous year. 


No.O Phytophtiioka si». outainkd from Pon Eox of 
Hevka, in Si:lan(;or, 191127. 

Ill December 1927, some pods of Uevea which were rather 
laie in forming, fell from a iree while still green. The pods 
were disi'olored with dark, watery, green patches, .^ome near 
Ihe stalk end and others at the opposite end. Cultures were 
prejiared and freed from impurities in the nsuii) way. 

TilK FONdllS IN (UII/rURK. 

Quaker Oais Agar. 

In tw'o days there is a good surface growth of mycelium, 
Inii aerial mycelium is not produced until after fourteen days, 
and even then it is very sc.anty. The first cultures from the 
j)ods produced oospores in large numbers, but only a feiv 
sporangia until the seventh day. In subsequeni transfers 
h(#wever, sporangia developed early. They are irregulai in 
shape. No definite chlamydospores are formed, but some of 
the spore forma are circular. The sporaiigiophore is Irequent- 
ly inserted laterally. 

Green Pea Agar, 

No aerial mycelium is formed on this medium, but the 
surface growth is good. Sporangia are formed in two days 
on the surface and in the medium; they are produced in 
abundance and are very irregular in shape. Rome are broadly 
ovate; some are circular with no papillae; others are long 
and narrow with prominent papillae, obpyriform, or curved. 
Oospores appear after the fourth day in large numbers, both 
on the surface and in the medium. 


Potato Agar. 

The fungus does not grow well on this medium; there is no 
aerial mycelium formed and the mycelium in the medium 
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is scanty, but the hyphae are larger than usual. Oospores 
are formed, but they are very few in number, i large num- 
ber or oogonia with antheridia develop, but the majority dis- 
integrate without forming oospores. T^o sporangia are formed 
up to three weeks. 

I^otato dextrose Agar. 

On this medium there is sometimes a slight aerial growth 
which is rather tufted. The medium becomes cloudy and 
wrinkled (bacteria were proved to be absent). Sporangia are 
sparingly produced at first, and large numbers of oospores 
develop in the medium. 

Maize Agar. 

Scanty aerial mycelium may be formed on this medium, 
but the surface growth is good. Sporangia and oospores are 
formed in large numbers. The majority of sporangia are of 
the more narrowly ovate type, and many of them have the 
sporangiophore at the side. 

Potato Blocks in Roux Tubes. 

There is no growth on this medium. 

Malt Extract Agar. (LeonicviCs formula). 

Growth is entirely submerged. Large numbers of spor- 
angia are produced after two days. They are very mis- 
happen, some are curved and distorted, others are long and 
narrow and rounded at both ends, having no papillae. A 
few are roughly circular, thiek-walled, types with no papil- 
lae. No oospores are formed up to the fifth day, but large 
numbers are present by the fourteenth day. Many are 
coloured yellow brown. 

Water and Bean. 

In two days a fair quantity of mycelium is present. 
Sporangia and oospores are formed on the fourth day. The 
sporangia are more regular in shape than those on solid 
media some are broadly ovate, and some are almost spherical. 
A number of the sporangia look like chlamydospores but they 
are rather thinner walled than these bodies, and many, which 
appear to be circular at first, shew papillae when focussed 
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more carefully. The elongated forms are ahsenx, or few in' 
number, in the earlier stages of growth. Measiuvments of 
sporangia and oospores are given in Table 5. 

TABLE 5. 

Sporangia and oonporea of No. o Phytophthora sp. 
from Hevea pod^, in Selangor, F\M.S. 

Sporangia. 


Medium 

Number 

mea- 

sured 

Range in 
microns 

Mean in 
microns 

Range of 
L 

V 

Mean of 
L 

W 

Potato-Dextrose 

100 

27-h:i X 2().r>.42 

44.31 X 27 89 

1.12-2,48 

1..56 

Agrar 

Maise ARar 

KK) 

8o-(>ox 

4.5.8.-) X 27.42 j 

1.09-2.8-) 

1.73 

Quaker Oats Agar 

1(K) 

80-60 X 21-48 

4.5.06 X 31.13 

1 ,05-2.r»7 

1.47 

Green Pea Agar 

100 

.86-60 X 21-39 

46.74 X 32.07 

1.1-).2.14 

1.46 

Water & Bean ... 

100 

36-44 X 27-36 

39.13 x33.13 

1.08-1. .83 

1.17 


OoGONiA & Oospores. 


Medium 

Number 

mea- 

sured 

Range of 
oogonia in 
microns 

Range of 
oospores in 
microns 

* 

Mean of 
oogonia in 
microns 

Mean of 
oospores in 
microns 

Quaker Oats Agar 

100 

17-30 

15-24 

25.25 

20.43 

Green Pea Agar 

30 

21-28 

18.24 

24.76 

20.17 

Maise Agar > 

30 

— 

18-26 

— 

22.00. 

Potato-Dextrose Agar 

30 

21.32 

17-26.8 

27.74 ' 

2:1.23 


Inocv Intion Experiments . 

No. 1 — The tapping cuts of two Hevea trees were inoculated 
, with mycelium and zoospores., The trees were tap- 
ped daily, and, in four days, shewed signs of Black 
Stripe. The fungus spread downwards iato the wood 
^ below the cut, and, near the cut, penetrated into 
the wood to a depth of half an inch. 

No. 2-^k little Agar medium containing spores and myce- 
lium of the fungus was smeared over the bark of a 
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tree in tapping just above the cut. In five days 
definite Black Btripe symptoms were present-. 

Ifo. t3— The leaves and petioles of a growing rubber feed- 
ling were inoculated, by placing a little agar me- 
dium, containing mycelium and zoospores, on the 
leaves and at the junction of the petiole anti ihe stem. 
The leaves and stem were pushed into a flask con- 
taining wet cotton wool. The inoculated leaves fell 
in two days but no rot was noticed. 

'N'o. 4 — Young and old leaves of a rubber «ieed1ing were 
inoculated as above, but the leaves were folded to 
retain a small drop of water. Zoospores were placed 
in the water drops which did not evaporate for two 
flays. After six days a watery spot, less than half 
an inch in diameter, developed on some of the young 
leaves. Hyphae were present in the spo^^s, but at- 
lempts to re-isolate ihe fungus were unsuccessful, 
probably owing to the large, numbers of protozoa and 
bacteria which developed in the cultures. The older 
leaves were not affected. 

No. 0 — The above experiment was relocated but only one leaf 
became diseased. 

No. 6 — Two Hevea seedlings were wounded and inoculated 
at soil level. The result was similar to that of ex- 
periment No. 11 with fungus No. 3. The seedlings 
were not killed after a month, but the fungus wa« 
present in the stem and was reisolated at the end of 
this period. 

No. 7 — Six Hevea pods were sterilised with corrosive subli- 
mate, washed in sterile water, put into sterile, moist 
jars, and inoculated at the stalk end. Three pods 
were wounded, two were unwounded, and one wound- 
ed pod was kept as a control. In six days the 
wounded pods were covered with mycelium, and a 
little mycelium was present on the un wounded pods, 
which were discolored near the stalk. On the eighth 
. day these stalks became covered with a mixture of 
Gloeosporium sp. and Phytophthora, The control 
developed Oloeosporium on the tenth day (probably 
introduced by mites). Oospores were found in the 
myceliuni on the pods; they were yellowish in cplour. 
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8 — Castor Oil seedlings were killed by the iungns in 
four days. 

Xo 9 — ^Untapped Hevea bark was wounde<i and inoculated 
with mycelium and zoospores. In fourteen days a 
patch had formed in the bark and wood. Ciospores 
were found in the tissues of the wood. 

No. 10— Potato tubers were sterilised in corrosive eublimate, 
wounded and inoculated, and kept in sterile jars. 
The result was negative. 

No. 11 — A tobacco plant was wounded and ino(‘ulated on the 
stem above soil level. The result was negative. 

No. 12 — An immature papaya fruit was wounded and inocu- 
lated and kept under a bell jar. The fruit remained 
healthy for twenty days after which it slowly de- 
cayed. The control gave a similar result, and, since 
the original fungus was not recovered froi»> the ino- 
culation, the result must be considered negative. 


Description. 

Mycelium . — The myedium is non-septate when young, 
but in cultures of a month old, septa are frequently formed. 
The hyphae are but slightly branched and are rarely 
wider than 5 microns, the average being about 4.6 microns. 
Aerial mycelium is absent or very scanty. A little may be 
formed on Maize Agar after fourteen days but sometimes 
none is formed. 

Sporangia , — These are of several types and vary greatly in 
shape on Agar media. The papilli^e are sometimes pointed, and 
sometimes round. The sporangiophore is very frequently 
inserted at the side, especaally in the case of curved sporan- 
gia. In a few instances there is a swelling in the sporan- 
giophore some distance lieueath the sporaitgiiim and imme- 
diately above this swelling there may be a septum. Spheri- 
cal. papillate sporangia, sometimes with thicker walls than 
normal, are common, and in some cases the papillae are not 
very .evident. These types look like chlamydospores, but if 
the cover slip is moved carefully, some of them turn over and 
papillae can then be seen. No true chlamydospores, either 
intercalar or terminal, have been found. 
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Oospores, — ^These bodies are produced early and in large 
numbers, on all the Agar media, and in water cultuie. The 
oogonium is characteristically “funnel’* shaped and is sur- 
rounded at the base by the antheridium through which it 
appears to have penetrated. Paragynous antheridia have not 
been seen. The oospores frequently almost fill the oogonial 
cavity, and have fairly thick, smooth walls (about microns 
wide). They are not definitely coloured on Green Pea Agar, 
but in one month old cultures on Maize Agar tliey are some- 
times brownish, and on Malt-Kxtraci Agar ihe majority are 
slightly yellowish. The contents arc granular and oily; a 
vacuole is frequently present. 

Taxonomy, — The fungus has not been previously report- 
ed from Malaya, and it differs from No. 7 {P, meouUi M(;llae) 
which causes Hevea pod-rot in Soutli India. The absence of 
aerial mycelium, the shape of the oogonium, the smaller and 
more numerous oospores, and the larger length to width raiio 
of the sporangia of the Malayan spem’es, are suiBciently signi- 
ficant characters to separate it from No. 7 {P, mendil McRae). 
The absence of (jhlainydospores, and the nbn-production of 
aerial mycelium, separates the speides from Nos. IS and Ifi 
(P. parasitica Dost.), and Nos. 9 and 10 (P. coloc^isiae Ra<0» 
Nos. 1, %, 11, 18, 19 and 20 {P, pahnivora Bull.), and 
Dastur’s species from Hevea in Burma (8). Significant 
differences also exist l)etween the Malayan fungus and No. 21 
(P. cinnamovii Rands), No. 12 (P. arecae Coleman), P. 
erijthroscptica Pethyb. (N.li.), P. infesfans Mont, de Bary 
(N.L.), and P. Jatrophae Jens. (N.L.). 

The exclusively amphigynous antheridia and other cha- 
racters separate it from P, eaetorum Cohn an/1 Lebert. (N.L.), 
P. fagi Hartig (N.L.), P. syringae Kleb. (N.L.), P. Pneoniae 
Cooper & Porter (N.L.), P, pini Leonian (N.L.), 

Rosenbaum (9) established a Phmeoh group in his classi- 
fication of the Phytophthorae, and the Malayan spe^'ies would 
be included in this group from the fact that the antheridium 
is at the base of the oqgonium. The members of this Phaseoli 
group are P, phaseoli (N.L.), P. erythroseptim (N.L.), No. 
12 (P . rtrecne), No. 13 (P. para>sifiea), and P. infestans (N.L.). 
Of these species P. pImseoU is perhaps nearest to the local 
apecies, but the sporangia are stated to be small, (27,87 x 
19.06 microns) and fluffy aerial mycelium is formed on Oat, 
liCaixe^ and Bean Agars, On Malt Extract Agar P. phimoli^ 




Class rati« of uj^gth to width 

FIG. 4. 
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according to Leonian (10), forms but few sporangia, moderate 
aerial mycselium, and does not form a Colony. The Hevea 
.species forms a colony, mm. in diameter, in two days at 
25® — 30®C., and produces large numbers of sporangia and no 
aerial hyphae. 

These differences are considered to be HufK^•ienfly signifi- 
c.aut to separate the Hevea species from P. phaaeoH Thaxter, 
and it is proposed to regard it as a new species, and to name 
it P. hereav (Thompson). The spe(‘.ies has been examined by 
the Myc'ologist (S. F. Ashby) at the Imperial Bureau of 
Mycology who states “It has not been poHsil)le l'» refer this 
to any known species”. The description is as follows: — 

Phytophlhora hereae n.sp. — Mycelium submerged on 
Agar media, and not formed on Botato Blocks, non-septate 
when young, 2-7 microns in width. Sporangia present on most 
Agar media, and in water cailture to which a seed of Vigna 
vatjang is added, but absent or tew in number on Potato 
Agar; somewhat irregular in shape, varying from sphericuil 
to narrowly ovate; sporangiophore frequently inserted later- 
ally. Range of sporangia 27-0(1 x 20.5-48 nii<*,rons, average 
of 400 = 45.49 X 29.62 microns. Mean ratio of length to 
width =■• 1.55. Oogonia and oospores freely formed o!i Potato- 
dextrose and other Agar media and also in winter. Oogonia 
broadly funnel shaped with amphigynous antheridia. Oos- 
pores round, smooth, and thick w^alled, not ‘dw'ays coloured 
distinctly. Range of 200 oogonia = 17-82 micrems, mean 
= 25.91 microns, range of 260 oospores = 15-26.8 microns, 
mean = 21.40 microns. Parasitic in Malaya on bark and 
fruit of llerea hrasilieasia (H.B.K.) Muell. Arg. Para 
Rubber. 


No 0 I’llYTOPIlTHOTU Sr», ISOLATED FROM PaTCH CaNKER 
OF Hevea nuASTLiENsis in Relanuou F.M.R. (1926). 

The fungus was obtained from the barh of a ten year old 
rubber tree which had never been tapped. The tree was one 
of three in a group and all were diseased, having one or more 
patches of .discolored bark about four feet from the ground. 
The patches were not larger than roughly 2-8 inches in dia- 
meter and the disease had penetrated into the woqd. The 
fungus was isolated from the inner cortex which was greyish 
red in colour. 
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Qbowth in Cultueb. 

Quaker Oats Agar. 

After five days there is a copious growth of somewhat 
lanate aerial mycelium. Sporangia are sparingly produced 
until after the ninth day when the number increases. 


Maize Agar, 

The growth is similar to that on Quaker Oats Agar. 


Green Pea Agar. 

'A fair amount of aerial mycelium is present in three days. 
Sporangia may be present on the fourth day and are numer- 
ous atter twelve days. 


Potato dextrose Agar. 

After five days there is copious aerial mycelium present. 
Sporangia are present after the seventh day. Growth on this 
inediuTU is similar to that of No. on the same medium. 


Potato Agar. 

Growth is mostly in the medium, aerial hyphae being 
scanty. N<* sporangia up to the fourteenth day. 


Potato Blochs in Roux Tubes. 

The fungus grows slowly on this medium, but in time a 
([uantity of aerial mycelium is formed. Sporangia are not 
formed until after a month. 


Bake^l Slices of Young Papaya Fruit. 

There is a strong growth of aerial mycelium, but no 
sporangia until after fourteen days and then only a few 
develop. 


Water and Bean. 

In two days the water contains a good growth of myce- 
lium in groups, probably formed by zoospores liberated from 
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sporangia in the inoculum. In three days large numbers of 
sporangia are present. 

MaH Extract, Agar. — (Leonian's formula). Growth on 
th.'S medium is similar to that of No. 3 and No. 7 (P. vieadii 
McBae), on the same medium. Mycelium is sparsely aerial 
in six days, and sporangia few in number on the fourteenth 
day. The number increases after a month but they are not 
numerous. 


. Description. 

MyceHnm. — This is produced copiously on most media. 
The aerial hyphoe are litile branched and range from 1.5 — 0 
microns in diameter. The submerged mycelium is more bran- 
ched and the contents more granular. The hypiae range 
from 2 — 9 microns in diameter. 

Sporangia. — These are regular in shape, curved types 
being rare. The nuijoriiy are inclined to l)e somewhat broadly 
ovate, (1/w ratio less than 1.50) and have prominent papillae. 
The sporangiophore is usually at the base, rarely lateral, and 
part of it may remain attached to the free <4porangia. No 
definite chlamydospores have been found, but circular spore 
forms are developed. Some of these have papillae which are 
often difficult to see, but in some no papillae '*nn be distin- 
guished. These ty])es were, at first c.onsidered to be chlamy- 
dospores, but they are not so thick walled as the (thlamy- 
dospores of No. I (P. pahnivora Bull.) or No. 13 {P. pnrasi^ 
tica Dast.) They lange from 27-42 microns in diameter, and 
are probably similar to those forms found in species No. 3, 
No. 5 and No. 7, and to the reduced sporangia which were 
described in the species obtained from Black Stripe in 1913 
(2). A few elongated, iiurrowly ovate, sporangia, are also 
developed, especially on Maize Agar, and in old water and 
bean cultures. In the latter medium sporangia are very 
numerous; at first they are broadly ovate and resemble those 
of No. 3 and No. 7 (P. vieadii McBae), but later on distorted 
forms sometimes appear which' are very long and narrow. 
Circular forms, with no papillae are fairly numerous. 

I.'. 

ZfOospores.^^TAie sporangia when placed in water germin- 
ate directly, or may produce zoospores. The large sporangia 
do not often produce zoospores, but the smaller ones do so, 
soon after they are placed in water, No difficulty has been 
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experienced in obtoininuT zoospores, from spor^ingia which 
have developed in cultures grown purely on artificial media 
for long periods. They are produced in the usual manner, 
escaping one by one or in groups, from the opening in the 
papillae of the sporangia. 

Ooaporcn . — No oospores have been formed in pure culture 
on any medium. 

Measurements of sporangia have been obtained from 
cultures soon after the appearance of the sporangia. The 
circular forms without papillae have not been included, as 
they are regarded as being rediuted sporangia. 


TABLE fi. 


Spovnugia of No, (} Phytophthora sp, isolated from Patch 
Cntder of Tievea, in fsehingor^ 1926, 



Number 

Raiigre 

Mean 

Rangre of 

Mean 

of 

Medium 

men- 

in 

in 

L 


Bured 

miorone. 

microns 

■w 

il 

IT 

Potftto-Dextroee 

Agrar 

200 

27.69x21*4.^ 

41.57x30.04 

1.10*1.82 

1,36 

Maiie A^ar 

100 

:{:i.fi<ix24.89 

42.OHz20.tH) 

' l.n-2.50 

1.45* 


UN) 

27-0.8x21*42 

4:i.()Hz.10.0(> 

I.l0-2..‘i3 

1.39 

Quaker Oats Airar 

100 

:i:i-00x27.45 

4R.!)Hx:<8.ti7 

l.l.S.2.22 

1.39 

Green Pea Ajrar 

200 

27-72x21-45 

4:i.H5x27.3H 

1.02-2,20 

1.30 

Water & Bean ... 

TiO 

:)<i.00x24.42 

4C.OUzH2 15 

1,18-I.HO 

1.44 


Afresh isolation. 


Inoculation Expebiments. 

No. 1 — Two Hevea seedlings, two months old were wounded 
and inoculated, with mycelium and /oospores (a) at 
the collar, (b) on the stem three inches from the 
ground, (c) on the leaves and petioles. All were kept 
moist with cotton wool. 

Some of the inoculated leaves fell after a week, but 
there was no discoloration. The tissues of the stem 
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and collar were discolored similarly to those of the 
seedlings inoculated with species No. 1, No. 3 and 
No. 5, but the plants were not killed. The fungus 
was recovered in culture from the wood. 

No. 2 — Untapped bark of six lievea trees was lightly scraped 
and inoculated. After eighteen days a patch 
X 2" had formed and the wood was penetrated to Ihe 
depth of about ^ an inch. The fungus was reisolated. 

No. 3 — rnwoiiiided bark of Hevea was inoculated by smear- 
ing a poriion of a culture over Ihe Ixirk and keep- 
ing it moist. In five days rubber W'as found on the 
outside of the bark, under the inoculation, and, on 
opening up the bark, a patch 3" x 2^' was found which 
involved the Wood to a depth of cpuirter of an inch. 
The patch was similar t<i those found in nahire. The 
fungus was recovered from the w'<M)d. 

No. 4 — Tapped bark of lleren was inoculated and Black 
Strijie developed in tour days. The stripes were 
somewhat broader than those obtained with fungus 
No. 1. 

No. »*) — Heveti jiods were flamed, put into sterile jars, wound- 
ed slightly, and inoculated by placing a little my- 
celium and zoospores in water near the stalk end. In 
seven days the pods were rotted and covered with 
mycelium. 

No. 6— Similar to Experiment No. 5 but the pods were 
unwounded. Tn eight days the pods were beginning 
to rot near the point of inoculation and after ten days 
mycelium appeared all over the pods. The fungus 
was recovered in culture along with Gloeosporivin 
sp. The controls remained healthy for twelve days 
after which they became covered with Gloeosporium 
sp. and rotted. 

No. 7 — ^Potato tubers were wounded, inoculated with my- 
celium, and kept in sterile jars. Tn six days the 
tubers rotted and mycelium was present in the 
tissues. No aerial hyphae were formed. The con- 
trols were unaffected. 
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No. 8 — Two young papaya fruits were wounded and inocu- 
lated. There was no evident results for twelve days, 
after which mycelium appeared and the fruits rotted. 

No. 9 — Two plants of ColocanUi aiitiquoruin Sell, were in- 
oculated The result was negative. 

No. 10 — Tomato and Tobacco ]dants of varying ages were 
wounded and inoculated, but the result was negative. 

No. 11 — Three ytuing Castor Oil Tlants, mnvoaiided, were 
killed by the fungus in five days. 

The results of the inoculations are summarised in 
Table 7. (4- ve — ])ositive; — ve ~ negative.) 


TABLE 7. 


■lost Plant 

Wounded 

'2 

no • 

fe s 
® o 1 

• 

c 

Point of 
inoculation. 

Result. 

Number 
of days. 

Hevm Bmailieusis 


w 

Collar and 

+ ve 

80 

Miiell. Seedlings 



stein 



fferea BrasUie?ms 


w 

Leaf and 

- ve 

80 

Muell. Leaves 



petiole 



Heim Brmiltemie 


w 

Trunk 

4- ve 

18 

Mnell. Bark 






Hevea BraeiUemis 


IT 

do 

■f ve 

5 

Mueli. Bark 






Hevea BraeiliniHin 


W 

Tapping cut 

+ ve 

4 

Muell. Bark 





Heim Braeilwme 


W 

Stalk end 

4 ve 

7 

Muell. Fruit 






Hevea Braeilietme 


U 

do 

+ ve 

8 

Muell. Fruit 






Solatium Tuhero^ 


W 

Tubers 

+ ve 

6 

sum L. ... 






Carira papaya L ... 


W 

Fruit 

+ VC 

12 

Colofima antiqmrum 


w 

liCaves & 

1 - ve 

80 

8ch. 



collar 

1 

1 


Nieoiiana tabarum L. 


w 

Stem 

-ve 

80 

Lycopereicum 


w 

do 

- ve 

80 

eeculenfum Mill. 





1 

Rimnus rommimie L» 


u 

do 

+ ve 

1 

1 
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Mixed cdltctkes and Taxonomy 

No. () has been grown in mixed culture with Nos 1, 2, 3, 
7, 8, 11, 12, 18, 14, 16, 18, 19 and 20, but oospores have not 
been formed. It is therefore difficult to assign No. 6 to any 
species. The absence of typical chlaniydospores, and differen- 
ces in growth on various media, separate it from Nos. 1, 2, 
11, 18, 19 and 20 (P. palmivora Butl.) and No. 18 {P, pard- 
dtica Uast). In water cuilture and on Malt extract Agar and 
Totato-dextrose Agar, there is a reseinblaiice to 7*. meadii 
McBae (No. 7 and No. *8.) On Green Pea Agar the aerial 
growth of Nos. 6, 7 and 8 is similar, and many of Ihe spore 
forms are of the same type and have approximately the same 
ratio of length to width (Fig. 2). Nos. 6, 7 and 8 are alike in 
developing circular spore forms without papillae, and with 
thinner walls iban the chlamydospores of P. paimivora Butl. 
No. 7 and No. 8 behave identically in mixed (uilture and are 
considered to l)e of the same species, but No. 6 has given no 
results in mixed culture. Morphologically, it comes nearer 
to Nos. 8 & 7 (P. weadii McRae) or No. 12 (P, arecae 
Coleman), when grown in culture in this country, than to any 
of the other species or strains examined, but, until oospores 
have been obtained, it cannot be given a specific name. 


No. 8 PhYTOPHTHORA SP. isolated FBOM \ DISEASE 

OF Hibiscus sabdabiffa L. var. at.ttssima 
(Roselle Fibre). 

During the slump in rubber in 1922-1924 some interest 
was taken locally in the cultivation of Roselle fibre. A 
disease soon appeared, which, under certain conditions, was 
capable of doing considerable damage. 

Symptoms. 

When the plants are about two feet high or more, the 
stems of some of them become discolored, at soil level, by 
a dark brown, almost black, band, which extends slowly up 
the stems to a height of from three inches to more than a 
foot. The leaves and tips of these plants droop, but death 
does not take place rapidly. Sometimes the epidermis of 
affected plants splits, after rain, near the border of the 
healthy and diseased tissue, and gum exudes. The 
epidermis is somewhat sunken in the discoloured area on which 
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the cell walls form a network. The disease progresses more 
rapidly in the cortex than in the wood vessels, and the cortex 
at soil level appears to be the first part attacked. Secondary 
organisms e*g. Fusarium spp. and bacteria invade the tissues 
soon after they are attacked, and render isolation of the causal 
organism a matter of some difficulty. Some of the roots are 
affected near the collar, but others do not decay until the 
plant dies. 

The tissues in the cortex of diseased ])lants are full of 
mycelium. Some of the hyphue are large and nouseptate and 
are mainly intercellular, and accompanying these are smaller 
septate hv])bue. Isolations from the advancing edge of the 
disease usually yield a species of Phyfophihora mixed with 
tt species of FmaHuin. It was found difficult to separate 
these two fungi, but it was eventually acc'omplished by in- 
oculating -rubber bark w'ifh a portion of an im])iire culture. 
The Phytophihom i>enet rated into the rubber wood and was 
obtained pure when reisolated. 

Pure cultures of the Fusarium s]). failed to attack Roselle 
plants, and, since the Phyfophthorn sj). can reproduce the 
disease, it was considered to be the causal agent. 


GnoWTH IN CULTUEE. 

Mycelium , — The fungus grows well on agar lubdiu, 
producing copious aerial mycelium on Quaker Oats Maize and 
Green l^ea Agars. On Potato-Dextrose Agar, in Petri dish 
culture, the mycelium is lanate and not compact, and the 
growth is somewhat zoned. The hyphae vary in width from 
2 — 10 micnms, the majority being about 6 microns wide. The 
aerial hyphae are only slightly branched. 

Spmangia , — These are formed sparingly and late on 
Quaker Oats atid Maize Agar, but on Green Pea Agar they 
are present in .good numbers after fourteen days. They are 
broadly ovate (1/w ratio - 1.25) and have prominent papillae. 
Zoospores are freely produced when sporangia are placed in 
water. In water and bean culture or in plain water large 
numbers, of sporangia are produced in three days. They are 
slightjlji^rger than those formed on Agar media and some are 
almoiif circular, but the length to width ratio is practically 
the same (1.23«) 
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Chlaviydospores . — On Quaker Oais an<l Maize Agars 
brownish chlainydospores are formed in abundance after four- 
teen days. They are more numerous than spoiuugia on these 
media, but less numerous on (ireen Pea Agar. They are 
terminal or interoalar and range from 21-45 microns in 
diameter, the mean being in the neighbourhood of iJO microns 
on Agar media, and d(j mi(*rons in water culture. 

Oospores , — No oosjmres have been formed in pure culture 
on any medium. 

Measurements of si)drangia and chlamydospores have been 
obtained from cultures on Green Pea and (iiiaker Oats Agar, 
and from water culture. These are given in Table 8. Only 
dO sporangia were measure<l on Quaker Oats Agar as only a 
few had formed. 


TABT.E 8. 

SpoNiiifjin and Chlamydospores of No, fi Phyioph thorn sp, 
isolated from Hihisvas Sahdariffa L, from 
Sefanyor F,M,S. (1928), 


SPORATiTGIA. 



Number 

Rfuifre 

Mean 

llan^e of 


Medium. 

niea* 

in 

in 

L 

ipm 


sured. 

microns. 

micjrons. 

W 

B 

! 

Green Pea Ajyar , 

m 

30.54 X 24-45 

43.57 X 35.65 

1.06-1.75 

1.25 

Quaker Oats Airar 

30 

30-64 X 24-30 

39,00 X 31.62 

1.07-1.77 

1.24 

Water Ac Bean . . 

100 

30-63 X 24-51 

. 

45.05 X 36.33 

1 06-1.91 

1.23 


ChTiAMYDOSPORBS . 


Medium. 

Number 

measured. 

Range in 
, microns. 

Mean in 
microns. 

Green Pea Agar 

100 

25-45 

32.64 

Quaker Oats Agar 

100 

21-45 

80.98 

Water and Bean 

100 

25.5-45 

86.69 
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Inoculation Experiments. 

1 — Six Bo^elle plants were wounded and inoculatedi at 
soil levels with mycelium and zoospores from R 
culture of the Phytophthora. In twelve days the 
typical symptoms of the disease were present; the, 
fungus had travelled seven inches up the siem. The 
fungus was reisolated. 

No. 2— Six Roselle plants were ioi'iilated with the Fusarinrn 
sp. also isolated from diseased tissues. The result 
was negative. 

No. S — A Roselle plant was inoculated on the stein one foot 
from soil level. In six days the disease was present 
on the stem, which had a brownish black band on 
four inches of the surfac^^e and in the cortex. 

No. 4 — ^Untapped Hevea bark, lightly wounded, was in- 
oculated. Patch Canker developed in ten days, the 
wood being slightly i>enetrated. 

No. 0 — The tapping cmts of two rubber trees were inoculated. 
Black Stripe was present in four days. 

No. 6— -Two Hevea fruits were wounded and inoculated with 
the fungus. In ten days mycelium appeared on the 
pods which were rotted. 

No. 7 — Potato tubers were inoculated with the fungus. In 
six days the tubers rotted. 

No. 8 — A young papaya fruit was inoculated but remained 
healthy for over a month. 


Mixed Cultures and Taxonomy 

Since oospores have not been found in pure cultures, 
various mixed cultures were made and oospores were obtained 
in certain (^ases. The antheridia were always amphigynous. 
The results are given in Table 9. Green Pea, Maize and 
Quaker Oats Agar were used but Green Pea Agar was found to 
be most satisfactory. (+ ve « oospores present; — ^ve = 
oospores absent). 
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TABLE 9. 

Oospores in mixed cultures of No. 8 wilh other spec fee of 
Phytophthora. 


Mixture. 

Result; 

Number of 
Days. 

Mean 
Diameter 
in inierons. 

No. 8 & No. 1 P. Palmivora rubber 




group 

+ ve 

6 

22.67 

No. 8 & No. 2 „ „ 

+ ve 

5 

28.01 

No. 8 & No. 18 „ „ 

+ ve 

6 

22.(;<.) 

No. 8 & No. 1 1 „ cacao group 

- ve 

80 

— 

No. 8 & No. 8 P. mmdii (Malaya) 

+ ve 

10 

28.80 

No. 8 & No. 7 P. meadii (India) .. 

+ ve 

10 

23.04 

No. 8 & No. 12 P. arertfe „ 

- VC 

80 

— 

No. 8 & No. 1.8 P. parasitica 




(India) 

•f ve 

4 

31.16 

No. 8 & No. 16 P. nicotiame 1 




(Sumatra) 

No. 8 & No. 6 Phytophthora sp. 

+ ve 

4 

23.67 

Hevea F. M. 8. 

- ve 

80 



From the above table it will be seen that oospores are 
formed when No. 8 is grown in mixed culture with members 
of the rubber group of P. palmivora Butl. (Nos. 1, 2 and 18), 
but not when grown with a member of the caciao groun (No 11.) 
This indif^ates «hat the Hibiscus species may possibly be a 
member of the cacao group of P. pahnivora Butl, Ashby,* 
who also obtained oospores only in the mixture with the rub- 
ber group, considers tkat the Hibiscus species is an atypical 
member of the cacao group of P. palmivora Butl. 
The oospores are formed in five or six days while those 
formed in the mixtures with No. 7 (P. meadii) from 
India and No. 3 from Malaya do not appear for ien days. 
Furthermore No. 8 differs from P. .meaddi in forming 
chlamydospores in abundance, a feature also in common with 


* Private communication. 
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P. /uthnivora* Anliby has obserrecl that some of the sporangia 
of No. 8 in water culture separate with a short pedicel attached 
in the same manner as in P, pahnirora Butl. Consequently 
if (Dadd’s (6) theory of heterothallism in P, palmivorn (faben) 
is accepted, the thallus of No. 8 can he regarded as being 
ct)mplenientary to that of a member of the rubber group of 
P, pnimirota and therefore No. 8 can be assigned to the cacao 
groii]> <)f that species. The ^mspores formed in mixtures of 
No 8 with the local and Indian strains of P, meaJn McRae 
may he regarded as belonging to P. meadii or ns hybrids in 
which /^. meadii, known to be honiothallic, supplies possibly 
the male elements and No. 8 the female elements. Gadd (11) 
has fiuggested that this is probably what occurs when large 
oospores appear in mixtures of small oospore forming strains 
of P, pa/uatifira Dost and P. pahnirora Butl. 

Ashby (7) has merged P. parasitica Dast. and P. mrolt* 
anae B. de H. into one species — /'. parasitica Dast. The 
writer has obtained from India P. parasifica Dast (No. L'}), 
isolated from liiccinvs communis L., and P» nicottanae B. de 
H. (No, l(i), isolated from tobac<*,o in Sumatra. These two 
species are identical in growth and neither of them have form- 
ed oospores in pure culture in Malaya.* No. 8 is also morpholo- 
gically similar to these two strains and in pure culture the 
three are identical in growth, and behave similarly if in- 
ocalated int<i Herea bark (causing Patch Canker and Black 
Stripe), and into Roselle (causing will). 

The similarity in the spores of the three species on Green 
Pen Agar is shown in Table 10. 

TABLE 10. 


Details of the spore forms of No. 13, No. 16 and 
No. 8 on Green Pea Agar. 


Species. 

Mean of 
Sporangia 
in microns. 

1 

Mean of 
Chlamydospores 
in microns. 

Mean ratio of 
L 

"W 

No. ISJ 

45.89 X 35.97 

.86.19 

1.26 

No. 16 

46.77 X 86.29 

86.67 

1.28 

No. « 

48.57 x 35.65 

32.64 

1.25 
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The ure practically identical in Nos. 13 and 16 and 

those of No. 8 are only slightly smaller. 

Coiiseciiiently ou morphological grounds, No. 8 can be 
(considered to be of the same species as No. 13 and No. 16 viz. 
P, parasitica Dast. Sect, macTOspora, Furthermore, as shown 
in Table 9, oospores are formed when No. 8 is grown in mixed 
culture with No. 13 and uith No. 16, and they are formed 
in four days. This suggests that No. 8 is heterothallic, and 
that its thullus is (^ompleinentury to that of No. 13 and of 
No l(i and that these are also heterothallic. But No. 13 is 
known to be homothalfic, since it is known to form oospores 
in pure culture in India and in England, and No. 16 (which 
came from the same area in Sumatra as the species in which 
Ashby (7) found (jospores, in pure culture, in England) may 
also be homothallic. T^p to the present No. 8 has not formed 
oos])ores in pure culture in England, but it is possible that 
it may do so eventually, in whic^b case the question would 
be settled, and No. 8 could not lie considered to be a member 
of the <*.U(‘ao grouji of P, pal mi rot a Butl., and the oospores 
formed in the mixture with that species could be looked on 
as hybrids. The larger oospoies obtained by Ashby (5) and 
Lester Smith (12), in mixtures of P, pahanora and 
P, pa rami tea, were obtained from oospore forming strains of 
P. parasiiica and thus were probably hybrids as (iadd sug- 
gests (11). No. 13 and No. 10 have not formed oospemes in 
Malaya, and recently, the writer mixed them in culture with 
both groups of P, palmiro/a, and with eaish other. The re- 
sult was as follows: 

No. 13 & No. 1 P. palmi'vora rubber group = — ve 30 days. 
No. 16 & No. 1 ,, ,, ,, — ve 30 ,, 

No. 13 & No. 11 ,, cacao ,, ve 4 ,, 

No. 16 & No. 11 ,, ,, ,, + ve 4 ,, 

No. 13 & No. 16 Two strains of P. parasitica — ve 30 ,, 

This shews that No. 13 and No. 16 both beliave similarly 
in forming oospores when mixed with a member of the 
cacao group of P, palmtvara (No. 11). None were formed in 
mixtures wnth the rubber group, neither were any formed 
when No. 13 and No. 16 were mixed together. This indicates 
that No. 13 and No. 16 are of the same biologic strain, and 
that they can be regarded as atypical members of the rubber 
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group, of P, palmivora Btitl. Since No, 8 can be included in 
the cacao group of P» palnucoray then the three hingi, Nos. 
8, 13 and 16, can be referred to one , species viz. P. palmivora 
But!., but they can also be referred to P. parantica Dast., 
since they are typical of the species (No. 13) which came 
from India as the type of the species. 

The oospores formed in the mixtures of Nos. 13 and Ifi 
with the cacao group of P. palmivora may be hybrids, and 
the result comparable to that obtained by Ashby and Lester 
Smith, but in that case one would expect to find oospores 
in the mixtures with the rublier group, but this has not 
happened. It would ai)pear then, that Nos. 13 and 16, in 
culture Malaya, are heterothallic, and that the oospores form- 
ed are the result of a fertilisation between antheridia and 
oogonia from two heterothallic strains, one (No. 11) typical 
of P. palmivora Butl. (;acao group and the other (No. 13 or 
No. 16) atypical of this, species and in the' nibber group. 
The biologic difference l)etween Nos. 13 and 16 and No. 8 is 
further exemplified in mixed cultures with No. 3 and No. 7 
(P. mead'ii McRae). Oospores are formed in mixtures of No. 
8 with Nos. 3 and 7, but are absent when No.s. 13 and 16 
are each mixed with Nos. 3 and 7. 

The behaviour of Phytophthora spp. when grown in cul- 
ture in a country different to that of origin is known to be 
erratic, and spore forms which are absent in one country 
may be present in another. What the factors are which 
influence this behaviour is uncertain. Oospore formation, in 
pure cultures of homothallic strains, is also erratic. The 
conclusions which can, at present, be drawn from the result 
of mixed cultures of the three Phytophihorae No. 8, No. 13 
and No. 16, are."— • 

(1) They are members of one species, and are hetero- 
thallic in culture in Malaya. 

(2) No. 8 is morphologically similar to Nos. 13 and 
16, but biologically dissimilar. , 

(3) Nos. 13 and 16 are of the same biologic strain. 

(4) Nos. 13 and 16 can be regarded as atypical mem- 
bers of the rubber group of P. palmivora Butl.^ 
and No. 8 as an atypical memW of the cacao 
group of that species. 
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(5) P. parasitica Dast. may develop homotliallic and 
heterothallic strains, and the latter can be regard- 
ed as being atypical members of P, palmivora 
Butl. 

On account of the similarity between No. 8 and Nos. 
Vi and 16 (P. parajsitica Dast.), it is considered that No. 8 
should be referred to this species, especially since Nos. 13 
and 16 behave similarly in forming oospores, in mixed cul- 
ture, with P. palmivora Butl. If No, 8 is considered to be 
alypical of P, palmivora Butl., then Nos. 13 and 16 should 
also be placed in this* species; but if Nos. 13 and 16 are 
really strains of P, parasitica Dasi., and therefore homo- 
thallic, this- cannot be done until further information is avail- 
able. 

No. 9 Phytoputuora colocasiak Bac*. isolated from a 

WILT OF SiREH (PjPER BeTLE 1j.) AT VeKAN, 

Pahang, F.M.S.. 

A note on the fungus causing this disease was published 
in 1926 (4). Since that date the disease has not been report- 
ed from any area, and it was therefore impossible to deter- 
mine whether more than one specues of Phytophfhora was 
present on this host in Malaya. The fungus has recently 
died out in culture, although attempts were made to invigo- 
rate it by inoculation on to Sireh and other hosts. The 
writer was enabled to study the fungus for a short, period 
at the Imperial Bureau of Mycology, Kew, in the summer 
of 1926, Cultures which were grown at the Bureau grew 
vigorously and developed oospores freely, thus enabling the 
Mycologist (Mr. S. F, Ashby) to identify the fungus as 
P. colocasiae Rac. Oospores were hot formed when the 
fungus was grown in this country, and they did not develop 
after the fungus was brought back from Kew and sub-cultur- 
ed. On the other hand a type species of P. colocanae Bac. 
from America, which was also brought back to Malaya, 
continued to produce oospores in this country. 

The strain from Sireh grows well on most agar media, 
aerial mycelium being formed copiously. Sporangia and 
chlamydospores are developed fairly early and are characteris- 
tic of P. colocasiae Bac. Some of the sporangia are broadly 
ovate and others are very narrowly ovate, separating with a 
long slender pedicel. Zoospores are produced in the usual man- 
ner, but are formed principally by the smaller sporangia. They 
are large, ranging from 12 — 16 microns in diameter when they 



round off. Active zoospores measure 12-14 x 8.5-10.5 microns. 
Oospores with amphi|rynous antberidia, are formed, in Eng^ 
land, on Quaker Oats Agar, Ma^se Agar and on Bean Agar, 
in five days. They are coloured brownish yellow when ma- 
ture, and range from 19.5— til. 5 Adcrons, those on Quaker 
Oafs Agar being soinewhai larger than the others. Chal- 
mydospures are formed on agar media; they may be terminal 
or inten?alaT and are usually spherical with a thi<'.k wall. 
%e diameter ranges from 18 — 33 microns, the mean of 100 
being 24«^45 microns. 

* 

TABLE 11. 

Measui^ientM of 8por^\gia, chlamydospores and oospores of 
P. volova^me Raa. front Piper Belle L, in Malaya. 

Sporangia. 


Medium 

Number 

mea- 

sured 

Range in 
microns 

lit , 

Mean in 
microns 

Range of 
L 

w 

Mean of 
L 

w 

Msiee Agar 

2(K) 

27-70 X 18-:i9 

41.99 X 27.25 

1.18-2.36 

1.68 

Green Pea Agar 

150 


40.36 X 33.4.‘i 



Quaker Oats 

Agar 

100 

27-72 X 18-39 

43.57 z 25.83 

1,27-2.40 

1 70 

Rubber Pods ... 

50 


33.62 z 24.35 



Arecaauts 

60 


33.42 z 24.35 

» 



Chlamtdospobes . 


tfediam 

Namber 

mamored. 

Range in 
microns. 

Mean in 
microns. 

Uake A^r 




S4.46 


Oospores. • 


Bew Agar 

50 


n.i 

MaiaeAgM 

mim 


n.i 

(Jt^liarCalBAgar ... 

» , 1 ! 

S4 




itom tbe lir^iial Buiwau of Myeoldgyl 


















The ftmgus is not a vigorous parasite, exc^ept under con- 
editions which favour it e.g. badly drained soil and abundant 
moisture. Inoculation experiments were only successful on 
Siteh plants when the inoculation was kept very moist. 
After growing in cultuW for some time the fungus tends to 
lose its virulence, and the sporangia nearly always germinate 
directly without forming zoospores. When first isolated the 
fungus was capable of causing Patch! Canker of Hevea, if the 
inoculation was kept very moist for fourteen (lavs. The 
patches of diseased tissue were mainly confined to the cortex. 
tJ-reen Areca nuts wer^ also susceptible to attack, but, al- 
though the fungus produced sporangia on the surface of the 
fruit, the mycelium did not penetrate very deeply^ into the 
tissues. On rubber pods the fungus grew well and rotted the 
pods in six days. Plants of Coldcaaia anliqmrum S«jh. were 
iiiocuilatod, but were not attacked by the fungus. The inocu- 
lations were done, however, after the fungus hud been in 
culture for two years, and had (‘eased to give positive resxilts 
on Sireh and HeveOy so the result is not conclusive. 

Control Measurbr. 

The disease has not reappeared on the affected plots 
which were dug up and exposed to the sun during dry wea- 
ther, and which, later, were better drained during the wet 
periods. 

Since oospores have not been found, either in the tis- 
sues of the diseased Sireh ])lantB or in culture in Malaya, 
it is probable that this treatment would he sufficient, in 
itself, to keep the disease in check. Should it no^ do so, 
soil disinfectants such as formalin, or Uspulun, could be 
applied at first, but the principal measures are adequate 
drainage and reduction of atmospheric moisture, by keeping 
down weeds and reducing shade, in wet weather. 



Bbicabks. 


up to the present, three species of Fhytophthora have 
been isolated from naturally occurring cases of Black Stripe 
disease of branliensU MtielL, and inoculation experiments 
have shown that all three can reproduce the typical symp- 
toms of the disease. The three species are as follows: — 

(a) P. palmivora Bull, rubber grouj), (isolated fre- 
quently). 

(I)) P. meadii McRae, (isolated once). 

(c) P, heveae Thompson, (isolated once). 

These sjieides are not all confined to Black Stripe disease; 
P. palmirom Bull, has also lieen obtained from naturally 
occurring Patch Canker, and P. hervac Thompson, from 
naltltally occuiTing pod-rol. The species are not confined to 
any one locality e.g. P. palmivora Biitl. o(‘(nirs in Malacca 
and J^erak South, and Perak North, while P, heveae 
Thompson occurs in Selangor and in Malacca. 

Ilf the case of Patdi Canker of //. hmsilfensut Miiell. 
two species of Phytophthora, and one species of Pythium^* 
have been found responsible. The species are: — 

(a) P. palmivora Bull, rubber group. 

(b) No. 0 (undetermined). 

(c) Pyihinm sp. (probably P. compleHens Braun.) 

In the case of Pod-rot disease of II, brnuliensis MuelL, 
one species of Phytophthora — P, heveae Thompson — ^and the 
Pythinm sp, have been found to cause the disease (1), 

As far as Phytophthora is <*.oncerned, it cannot be con- 
cluded, however, that the species mentioned above are the 
only ones which cause bark and fruit disease of H, bumliensis 
in Malaya. Inoculation experiments have shown that other 
species can cause the diseases mentioned, and it is highly 
probable that some of them will later be found naturally 
attacking the bark and fruit of the rubber tree. 

No. 8 from Hibiscus sahdariffa L., No. 13 from Riccinus 
co7nmunis .Jj, and No. 16 from Tobacco are strains of the 
same species and all can attack the bark of Hevea, giving 

« The hark disease caused by this fungus has only been found 
in one area— Perak South. It take the form of Collar Patch 
Canker. The fungus has been isolated from Patcli Canker on two 
occasions, and from pod^rot on one occasion. It will be described 
in a later publication. 
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effects similar to the Black Stripe and Patch Canker diseases, 
caused by those species naturally associated with these di- 
seases. The same result was obtained when No. 14 (from y 
Piper Betle L. Pusa, India), and Nos. 1.8 and 19 {P. 
palwivora Butl. from coconut, Jamaica, and cotton, St. 
Vincent), were inoculated into Hevea. No. 11 P, palmivora 
Butl. Cacao Group) can also attack rubber bark in similar 
fashion. This fungus, which was isolated from coconut bud- 
rot in India, is a typical member of the cacao group of 
P. palmivora Butl., but no typical member of this group has, 
as yet, been isolated from any host in Malaya. Bud-rot 
of the coconut palm, caused by Phytophthora, has not been 
found in Malaya, but whether this is due to the fact that 
typical members of the cacao group of P. palmirora Bull, 
are not present, is a irialter for conjeciure. Inoculations on 
coconut palms with Ihe local s])ecies of P, /;r//w/rom Bull, 
from Hevea have given negative results, while an inocula- 
tion with No. 11 was successful. These experimente require 
repetition as the ureather was very dry for some months after 
the inoculations were made. No. 18 (Ashby’s strain from 
Coconuts in Jamaica) is a member of the rubber group of 
P. palmivora Butl. This strain also failed to produce bud- 
rot when inoculated into coconut palms in this country, but 
the result is inconclusive, owing to the dry weather conditions 
which prevailed at the time. It is hoped to experiment 
further with inoculations on coconuts and other palms, when 
occasion permits, in order to obtain more information as to 
the degree of virulence of the members of the cacao and rub- 
ber group of P, palmivora Butl. on these hosts. Coconut 
plantations and rubber plantations are often located together, . 
and in most native rubber holdings coconut palms can be 
found. Yet, in areas where Black Stripe disease is prevalent, 
adjoining coconut palms remain free from Bud-rot. Cacao 
is rarely grown in Malaya and Phytophthora pod-rot of this 
plant has not been encountered. P. palmivora (faheri) cacao 
group causes pod-rot of cacao in Ceylon, and Gadd (11) has 
shown that this strain will produce bud rot of wounded coco- 
nut palms almost as readily as the Ceylon coconut strain, 
which is also a member of the cacao group of P, palmivora 
Butl. Neither of these two strains, nor the strain from Hevea 
(rubier group), appear to be very virulent to coconuts in 
Ceyh^n, since field observations indicate that Phytophthora 
bud-rot of coconuts^ is not serious, even in mixed areas of 
coconuts, cacao and Hevea, when the cacao and Hevea trees 
are badly infected with canker or pod-rot. 
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Climatic conditious in Malaya undoubtedly induence the 
rate of spread and the severity of the /^hytophfhont diseases. 
On the western side of the peninsula, the rainfall, during 
the wetter months, falls mostly in the afternoons and nights, 
and is preceded or followed by bright sunny mortiijigs 
Damp misty mornings are comparatively rare and conse- 
(jaently the sjiores of Phytophthom, which may have alight- 
ed on the leaves and fruit of the rubber trees, are soon dried 
out and killed. This is considered to be one of the main 
reasons why Malayan rubber plantations have remained so 
free from the diseases known as secondary leaf fall and pod- 
rot caused by Phyfophtliora^ especially since No. d (P. memlii 
McRae), and Nos. 1 and 2 {P. paimivora ButL), known to 
(;ause these diseases in India and Ceylon, have been found 
in Malava. The behaviour of P, herene Thompson will be 
watched with interest, now that it has been proved that Pod- 
rot of Heren does octmr in Malaya. Black Stripe disease 
which affects the tapping cut is fairly prevalent, because the 
overhead shade of the leaves prevents the sun from having 
a<*.cess to the atmosphere near the trunk, and humidity re- 
mains high. The effect of this is well marked in native small 
holdings where overcrowding of the trees, and the presence 
of undergrowth, leads to increased humidity and severe attacks 
of bark diseases. 

The disease of Hihisctut sahdaviffa li. is rarely evident 
until the plants have grown sufficiently, and produced enough 
leaves, to give overhead shade to the soil. When ihis occurs 
the disease appears, in wet weather, in areas where the drain- 
age is inadequate. 

Bhu^.k Stripe and Patch Canker diseavses of the rubber 
tree have been dealt with by investigators in other tropical 
countries. In Java Rutgers (13) showed that P palmirom 
(faheri), obtained from Cacao and Nutmeg, could cause Black 
Stripe and Patch Canker of Hevm, but he does not mention 
that he isolated a Phytophihora from naturally occuring 
cases of the diseases on Hevea. Had this been attempted he 
would not have confused Brown Bast disease with Patch 
Canker, and much later confusion would have been avoided. 
His statement that P, nicotianae B. de H. would not attack 
the rubber tree, is interesting in view of the result obtained 
by writer with No. 16 P, nicotianae (pamutica) from 
tobacco in Sumatra, which can attack Hevea bark. On the 
^^ther hand. No. 17 (P. nicotiwmw {parasitica) ), which was 
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isolated by llutj?ers in Java and received by the writer from 
Kew, does not attack llevea in Malaya and is probaldy the 
same species as the one used by Ilutjfers. This indicates that 
tlie species from Java is probably not of the same strain us 
Ihe species from Sumatra. The latter can attack I/erea and 
may later be found to be a cause of Illack Stripe or Patch 
Oanker of llevea in Sumatra. The same su(»g:estion can be 
made in Ihe case of No. 8 from Malaya and No. Id, No. 14 and 
No. 11 from India, since these species, on inoculation, can 
causes Black Stripe and l^atch {\uikei of Tlerea in Malaya, 
and may also be found 4o be natural responsible agents for 
these diseases in their respective countries. Tn Ceylon, I\ 
/tfthiu rttra {fahen) is recorded as the cause of Black Stripe, 
Patch (kuiker, and Pod-rot of Herat, tlie evidence being ob- 
tained, in the case of Black Strijie and Patch (yuker, as a 
result of inoculations with a strain of this speiies obtained 
from Cacao. The matter has been settled in the case of 
]b)d-rot of fferea by actual isolation of P. pnlmivora {faheri) 
from diseased pods (6) but there is no definite information as to 
whether more than one species of Phtjlophlhoni is normally 
responsible for this or the other two diseases. 

Sl:E^)LI^'(; Inoculations. 

Tn the preceding xiages mention is made of inoculations 
of Hcreti seedlings witli some of the local Phyfophihorn spp. 
Although the stems and collars of the seedlings were wounded 
before inoculation, none of the seedlings were killed. Fungus 
li.vphae were present in the wood tissues of the inoculated 
seedlings and were proved to be viable, a month at^ter the in- 
oculation, by successful reisolations. According to Sharpies 
et a] (2), the Phyiophthora sp. isolated fr8m Black Stripe 
in 1910, was capable of killing Hevea seedlings, but only if 
they were wounded. In view of this result, it is necessary to 
investigate* the matter further, since the possibilitv of attack 
on wounded stocks used for bud-grafting must not l>e over- 
looked. 

There are no reports of a naturally occurring Phytoph- 
thorn disease of Hevea seedlings from any of the rubber 
producing countries, and if seedlings are susceptible to at- 
tack it is strange that no such disease has occurred. The 
explanation is probably to be found in the fact that seed- 
lings in nurseries are not much exposed to accidental injury, 
or excessive humidity, and consequently a possible Phytoph^ 
thara attack is averted, 
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SvuuARy. 

1, Eight local isolations of Phytophthora have been 
studied. Of these, six were obtained from bark or fruit 
diseases of Hevea hrasiliensis Muell., one was isolated from 
n disease of Roselle fibre plants (Hibiscus sahdanffa L, var 
alfissimn), and one was isolated from n disease of Sireh 
(Piper Betle L.) 

2. Three species of Phytophthora are directly respon- 
sible for Black Stripe disease of Hevea in Malaya, i.e. 

(a^ P. palmivora Butl. rubber group. 

(b) P, meadii McRae. 

(c) P. heveae Thompson, — new species. 

Two species of Phytophthora and one species of Pythium 
are direct causes of Patch Canker i.e. 

(a) P. palmivora Butl. rubber group. 

(b) An unnamed species of Phylophthornf listed as 
No. 6. 

(c) Pythium. sp, (P. complectens Braun P). 

In the case of pod-rot of Hevea^ P, heveae Thompson and 
the Pythium sp. P, complectens Braun P) are direct causes 
of the disease. 

Certain other Phytfyphtlwrae, from host plants other 
than JIevet\ are capable of causing Black Stripe and Patch 
Canker of Hevea if artificially inoculated into the bark. 
These specues are: 

(a'l No. 11 (P, palmivora Butl. cacao group), isolated 
in India, from bud-rot of the coconut palm. 

(b) No. 14, (Phytophthora sp.) isolated, in India, from 
a disease of Piper Betle L. 

(c) No. 18, (Phytophthora palmivora Butl. rubber 
group), isolated, in Jamaica, from the coconut 
palm. 

(d) No. 19, (P. palmivora Butl. rubber group), isolated, 
in St, Yincent from a disease of cotton. 
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(e) No. 13, (P. parasitica Dast.), isolated, in India, 
from a disease of Castor Oil Plants. 

(f) No. 16, (P. nicoiianae B. de H. (syn P. parasitica 
Dast.) ), isolated, in Sumatra, from a disease of 
tobacco. 

(g) No. 8, (P, parasitica Dast.), isolated, in Malaya, 
from a disease of Boselle fibre plants. 

4. X disease of Itoselle fibre (//. sabdanffa L. var 
altissima) is described. The disease may be serious if drain- 
age is inadequate. The* causal organism is No. 8 (P. para- 
sitica Dast.). Evidence, obtained from mixed cultures, 
shows that if this strain is regarded an atypical member 
of the cacao group of P. palmivom Butl., No. 13 (P. para- 
sitica Dast. India), and No. 16 (P. nicotianae (parasitica) 
Sumatra), when grown in culttire in Malaya, may be 
regarded as atypical members of the rubber group of P. 
palmivom Butl. 

3. The fungus which caused the disease of Sireh (Ptpcr 
Beth L.) in Pekan, Pahang, in 1924 has been identified 
as P. vohcnsiae Bac. Oos])ores were formed when the fungus 
was grown in culture in England in 1926, but they have not 
been formed in Malaya. 

6. Becords have been made of the growth and morpho- 
logy of the different species and strains of Phytophthora 
received, or isolated in Malaya, by the writer. These will 
be of value in siudying any future isolations. 

The writer is indebted to Professor S. F. Ashby of the 
Imperial Bureau of Mycob)gy, for various cultures received, 
and for much useful advice in identification of the species. 
Thanks are also due to Dr. McBae, of the Agricultural Be- 
search Institute, Piisa, India, and to the Director of the 
Deli Proefstation, Medan, Sumatra, who kindly forwarded 
cultures. 

Received far publication 27th, March ^ 1029, 

Since going to press a disease of Sireh (Pfper lietle L.^ has 
occurred in Selangor F.M.S. A Phytophthora has been isolated, 
but not yet examined in detail. It appears to he similar to 
the species obtained in 1924 from Sireh in Pahang i.e. P. 
colocasiae Rac. When inoculated into lightly wounded Hevea 
bark, it caused Patch Canker: the wood wa.e deeply penetrated 
in five days. It also caused Black Stripe when placed on the 
tapping cut 



BlIiLIOGftAPHY. 


(J) rtiornpson A.— A preliminary note on Phijtophlhora spp. found 
in Malaya. Malayan Agric. Journ. Vol. XVI. No. 2. 1928. 

(2) Sharpies A. ei al.- Hlack Stripe and Mnnldy Hot of i/eu/'a lirash 
UrnsiH, Hull. :U Dept, nf Agric. F.M.S. 1920. 

(:i) Thompson A.— Preliminary note on a Hiiftophihora a.ssoeialed 
with Patch Canker of //. hraailiensh in Malaya. Malayan 
Agric. Journ. Vol. XIll. No. 5. 1925. 

(4) Thompson A.— A diseast* of the Betel vine caused by a species 

of Pkytophihora. Malayan Agric. Journ. Vol. XIV. No. 1. 
192G. 

(5) Ashby, S.F.--Oospores in cult ores of Phytnphthora faberi, Kew 

Bull. No. 9. 192r2. 

(6) Gadd, CM.—Phytophthora faherl Maubl. Ann. Roy. Rot Card. 

Peredeniya Vol. IX. Part 1. 1924. 

(7) \shhy S.F.— The oospores of P. nicoUauac Hr. de H. with a note 

on the taxonomy of P. pataMca Hast. Trans. Brit. Myc. 
Soc. Vol. XIII. 1 and 2. 1928. 

(8) Dastur, J.F.— PAf/^op/it/iora sp. on H, brasiliensis. Mem. 'Dept. 

Agr. Ind. Bot. Ser.. Vol. Vlll. 1916. 

(9) Rosenbaum J.— Studies of the genus Phytophthora. Journ. Agr. 

Res. Vol. VIII. No. 7. 1917. 

(10) Leonian L.H.— Physiological studies on the genus Phytophthora. 

Amer. Journ. Bot. Vol. XII. 7. 1925. 

(11) Gadd C.H.— The Relationship between the Phytophthorah 

associated witli the Bud-Rot aiseases of Palms. Ann. Bot. 
Vol. XLI. No. CLXII. April 1927. 

(12) Lester-Smith W.C.— -Some observations on the oospores of Phy- 

tophttiora species. Ann, Roy. Bot. Gard. Peredeniya. Vol. 
X. Part 3, July 1927. 

(13) Rutgers A.A.L.—Heveakanker. Med. V.H. Lab. V. Plant. 28. 

1917. 


100 



Plate I. 


A Sporangia and chlamydospores of No. 1 (P. 

pnlmivora Butl. rubber group), from Black 

Stripe of Ilevea^ in Malacca, S.S. 

B. Sporangia and chlamydospores of No. 2 (P. 

palmivora Butl. rubber group), from Black 

Stripe of Hevea, in Perak, F.M.S. 

C. Formation of oospore in mixed culture of No. 1 
(P. palmivora Butl. rubber group) with No. 11 
(P. palmivora Butl. cacao group). 

D. P. lieveae Thompson, showing sporangia and 
oospore formation. 




Plate I 





Plate II. 


D. Sporangia of No. 3 (P. meadiiy Malaya), from 
Black Stripe of Hevea in Negri Sembilan, 
P.M.S. 

E. Sporangia of No. 7 (P. meadii, India). 

F. Sporangia of No. 6 (Phytophthorn sp.), from 
Patch Canker of Hevea, in Selangor, F.M.S. 

G. Sporangia of No. 12 (P. arecae Coleman India). 




Plate II. 





Plate 111. 

Sporangia, zoospores, chlamydospores and oospores, 
of No. 9 (P. colocasiae llac.), isolated from Sireh 
(Piper Betle L.), in Pahang, F.M.S. 




Plate 111 . 
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iNTliODUCTOay. 

An account was given in a previous number of the 
Journal, Vol. XVI, 1928, No. 5, page 204 of an investigation 
regarding the effect of the addition of certain metallic salts 
to jelutong in various stages of its preparation. 

It was shown that while the effect of the addition of 
soluble iron and copper salts to the latex before coagulation 
was to cause oxidation of the product the addition of 
manganese appeared to favour mould development. 

Owing to the .fact that jelutong can become so easily 
contaminated with iron during its preparation u comprehen- 
sive series of experiments has been carried out in order to 
ascertain the stage at which iron has the greatest effect. 

The experiments with copper and manganese salts have 
also been repeated for the purpose of confirming the preli- 
minary observations. 

With regard to the alleged increased tendency of Kedah 
jelutong to oxidation another visit has been made to the 
Jeniang concession for the purpose of carrying out further 
experiments with the fresh latex. 

In addition^ an investigation has been carried out re- 
garding the storage qualities of jelutong in a creped form 
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in view of the contention that the material in this state 
is particularly liable to oxidation. 


It may be of interest to mention that this point arose 
during the course of the investigation on the valuation of the 
material, a record of which was published in this Journal, 
Vol. XVI, 1928, No. 6, page 220. With the large number of 
blocks being tested for moisture content there was a con- 
siderable amount of surplus jelutong w*hich it was decided 
to ship to New York. Reports were received, however, that 
on arrival tlie material was practically valueless owing to 
oxidation during transit. In view of the investigation being 
carried out at the time on the general question of deteriora- 
tion due to oxidation the information was considered of 
sufficient importance to warrant carrying out further experi- 
ments on the storage qualities of creped jelutong by measur- 
ing the increase in the amount of thi' acsetone soluble content 
of the material at monthly intervals. 


1. Tiik Addition of Metallic Sai/js. 


(a) The addition of soluble iron salts to latex before 
coagulation by Duplicate blocks of jelutong were 

prepared by mixing 100 ces of local latex with varying amounts 
of an 8.6 per cent solution of ammonium iron alum (1 cc. 
is equivalent to 0.01 grammes of iron) and coagulating with 
0.2 CCS of 10 per cent sulphuric acid. Control experiments 
with sulphuric acid alone were also carried out. 


Sulphuric acid was employed in preference to acetic acid, 
since experiments have shown that during the wet season sul- 
phuric; a(;id is a more reliable coagulant than acetic acid as 
regards degree of coagulation and further many producers use 
sulphuric acid regularly as a coagulant for their latex. 


The coagula were removed after four days and the excess 
serum squeezed out by hand. In one series of experiments 
the blocks of crade jelutong were allowed to drain for two 
days and weighed, while in the other the coagula Vere refined 
by treatment with boiling water, the resultant blocks being 
also allowed to drain for two days and weighed. 
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Botli sets of blocks were examiucd from time to tune fot* 
signs of oxidation and wlieii a block li.ccame so brittle tbat it 
broke on handling the material was ignited and the iron 
estimated. 

The final examination of the blocks was made aHer four 
months. 

'I'he results of the experiments with tlie crude product, 
summarised in 'ral)le I, show that soluble iron salts present 
in the latex in very snlall proportions induce oxidation with 
relatively great rapidity and without any tleveloi)nieMt of 
mould, also before any considerable redi^iciion in the weight of 
the block has occurred owing to loss of moisture. This is 
all the more surjirising since previous experiments have shown 
and confirmation has been obtained in tlie present series that 
witli sulphuric acid as a c^oagulant the crude coagulum deve- 
loj)s mould rapidly on storage. 

It is interesting therefore to jecord thal the presence of 
an amount of soluble iron ecjiiivahmi to 1 ])art in 20, 000 parts 
of latex causes tlie crude material to oxidise comjiletely in 
a[)proximately three months, the total iron iirescuii in tlie 
oxidised material being eipii valent to only Ot) [ler cent of the 
amount originally added. 


Further, altbougli the figures in the table sliow tbat bet- 
ween 45 and 00 per cent of the uniount of iron added to the latex 
is ])i*esent in the (‘.oagulum tliis amount of iron includes that 
present in the. serum in the block. The amount of iron 
associated with the jelutong will he therefore considerably 
less than that found for the whole block. Assuming that the 
amount of serum in eacdi block is approximately 20 ccs it will 
be seen that the es'timaled amounts of iron assocuated with the 
jelutong vary from 0.010 — 0.002 grammes. 


With regard to the material refined by boilijig with water 
none of the blocks liecame completely brittle, altbougli as will 
be seen from Table II several showed considerable signs of 
deterioration due to oxidation after storage for four months. 
There is little doubt therefore that treatment with boiling 
water increases both tlie toughness of the material and its 
resistance to oxidation. 



TABLE I. 

Restiltt of Experiments with the Crude Coagulum, 


104 


Remarks. 

Material completely oxidised. 

Material completely oxidised. 

Material completely oxidised. 

Material completely oxidised. 

Development of black mould 
with specks of oxidised 
material. 

Development of black mould. 

Development of black mould. 

Estimated 
amount of 
iron pre- 
sent in 
oxidised 
material 
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Results of Experiments with the Refined Coagulum, 
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Compared with the correapondiiig blocks in the first series' 
a reduction in the iron content will he noticed in every case. 
This is, however, only to he expected since the effect of hoilini;^ 
with water is to eliminate the soluble iron present in the 
serum, the material retaining probably only the iron associat- 
ed with the jelutong on coagulation. In this connection it 
is intpvestiiig to note tlie relatively close agreement belweeii 
the estimated aimnints of iron associated wdth the jehitong in 
the case of the <*rude matfrial and the amounts determined lV»r 
the refined material. 

^ Confirmatory results were obtained from experiments in 
which acetic acid was used as the (oagulant and soluble iron 
was added both as ferric chloride and ammonium iron alum. 
¥or example, in one series in which acetic acid was used as 
the coagulant and soluble iron in the form of fen*ic cliloride 
was added to the latex in the proportion of one part of iron 
to 6,000 parts of latex the crude material was completely brit- 
tle after two months storage, the iron i>resent in the jelutong 
being approximately 40 per rent of the amount originally 
added. 

Further, in another series of experiments in which uceiii* 
acid w'as used for coagulation and amounts of soluble iron in * 
the form of ammonium iron aluiri were added io the latex in 
the proportions of one pai-t of iron to 2,500 and f),000 parts 
of latex respectively and the material refined by boiling with 
water, the blocks were completely brittle after 3 months and 
4 months respec^tively. In both cases only approximately 33 
per cent of the iron originally added was present in the oxidis- 
ed material, 

(h) The addition of mhihle iron 'Sfdt<i to latex before 
eoagulation by boiling . — Similar series of experiments in 
which the jelutong was coagulated by boiling showed that the 
product was still susceptible to oxidation, even though the 
material was subsequently refined by boiling with water. 

Thus, in a series of experiments which acetic acid "was 
used as a coagulant and soluble iron in the form of ferric 
chloride was added in the proportion of one part of iron to 
6,000 parts of latex the material coagulated by boiling was 
completely oxidised after 4 months, wjn’le refining the jelutong 
by boiling with w^ater resulted in the product holding up for 
M ortra month before becoming brittle. The iron present 
^ the material was in both cases equivalent to only. approx- 
imately 35 per cent of the amount originally added. 
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In another seriee in which acetic aci4 was also use<l as the 
coagulant and soluble iron in the form^of ammonium iron 
alum added in the proportion of one part of iron to 5,000 
parts of latex, the jelutong being coagulated by boiling and 
refined by boiling with water, the material was completely 
oxidised after four months. Only ajijiroximately per f*ent 
of the iron originally added was present in tlie oxidised mate- 
rial. 


(<;) The rotujuhition of lnle,v in rnsfjj ////.v.- - Duplicate 
experiments were (*arried out in wliich jelutong latex was 
coagulated with sulphuric acid in both rusty ami clean tins. 
The coagula were removed after four days, the; serum being 
squeezed out by band. In one experiment the bloels were 
allowed to drain and stored, while in tlie other the blocks were 
refined by treatment with boiling water previous to stoiage. 

In the case of the crude blocks deterioration due to bla(^k 
mould (piickly developed and although there were s])ecks 
of what appeared to be oxidised material tfiey were difficult 
to identify in the mouldy mass. With the refined bbxdvs 
deterioration due to oxidation was more marked, since on 
examining the blocks it was noticed that a spot of rust was 
invariably surrounded by oxidised material. 

(d) The addition of inaolnhle iron to latex before 
roagvlation by atanding, — Duplicate blocks of jelutong were 
prepared by mixing small quantities of very finely ground 
ignited iron oxide with latex before coagulation by standing, 
sulphuric acid being used as the coagulant. The amounts of 
iron added were equivalent to approximately one part in 7,5^10 
and 15,000 parts of latex respectively. 

The coagula were removed after the usual period, the 
excess serum squeezed oui by hand and the blocks stored 
In both cases deterioration due to idack mould developed, t».e 
material showing no signs of oxidation although the particles 
of iron oxide were distributed throughout the blocks. 

(e) The addition of insolvble iron to latex before 
coagulation by boiling. — Diiidicate blo(*ks (jf jelutong were pre- 
pared as in the previous series of experiments except that the 
material was coagulated by boiling. In this case also no 
deterioration of the material due to oxidation took place, even 
though the material was stored for four months. 
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(f) The storage of the crude coagulum in water contain^ 
ing iron. — Since it kas been suggested that deterioration due 
to oxidation may be due to the jelutong absorbing iron from 
water in which it may be stored prior to refining a series of 
experiments was carried out in which the crude coagn^um was 
soaked in water to whicli varying amounts of a suspension 
of ferric hydroxide in water had been added. The ferric 
hydroxide had previously been washed free from salts, and 
when shaken up with water some of the precipitate appeared to 
become colloidal so that the conditions as regards possible 
absorption of iron were as favourable as possible. 

The concentrations employed varied from 40 parts to 1 
part of iron in 100,000 parts of water. The liquid was stirred 
constantly each day in order to prevent the precipitate from 
protecting the coagulum. The blocks remained soaking for 
four days, after which they were refined by treatment with 
boiling water and stored. 

The blocks showed no signs of deterioration due to oxida- 
tion after storage for four months even though in the case of 
the higher concentrations the material was brown in colour 
from contact with the ferric hydroxide. 

(g) The refining of jelutong by boiling in water contain- 
ing iron in suspension. — similar series of experiments was 
carried out in which the crude coagulum after being soaked 
in clean water for two days w^as boiled in water to which 
varying amounts of ferric hydroxide had been added, the con- 
centrations varying as indicated in the previous series 

The blocks showed no signs of oxidation after four months 
storage, even though as in the previous series some of the blocks 
were brown in colour. 

(h) The surface treatment of the crude and refined 
coagulum with both soluble and insoki^le iron. — Duplicate 
blocks of material were prepared by coagulating latex with 
acetic acid, both by standing and boiling. When the blocks 
were shaped small depressions were made so that drops of 
liquid placed on the blocks would evaporate on the surface. 

The blocks were allowed to dry for two days after which 
* they were treated with drops of the following (a) 2 per cent 
solution of ferric chloride (b) 1 per cent solution of ferric 
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chloride (c) 8.6 per cent solution of ammonium iron alum 
(d) 4.3 per cent solution of ammonium iron alum (e) suspen- 
sion of ferric hydroxide in water, while other blocks were 
pierced with rusty nails. The blocks were then stored for 
four months. 

In the case af the jelutong coagulated by standing, none 
of the l)locks showed any signs of deterioration due to oxida- 
tion, although all were affected by mould development. One 
or two blocks prepaml by coagulating the latex by boiling 
showed signs of deterioration due to oxidation where the drop 
had been applied, but there was no tendency for the oxidation 
to spread. 

(j) The addition of copper salts to latex before coagula- 
tion by standing . — Duplicate blocks of jelutong were prepared 
by mixing 100 ccs of local latex with amounts of copper sul- 
phate equivalent to 1 part of copper to 2,500, 3,300, 5,000 and 
10,000 parts of latex respectively and coagulating with 0.5 ccs 
of 10 per cent acetic acid. Control experiments with acetic 
acid alone were also carried out. 

The coagula were removed after four days and the excess 
serum squeezed out by hand. In one series of experiments 
the blocks of crude jelutong were stored, while in the other 
the coagula wei'e refined by treatment with lioiling water before 
storage. 

In the case of crude material there was no deterioration 
due to oxidation and with the exception of the control there 
was only evidence of deterioration due to development of 
mould in the case of the block in which the latex had been 
treated with copper in the proportion of 1 part to 10,000 parts 
of latex. None of the ))locks of refined material showed 
any signs of deterioration due to oxidation. 

(k) 7' he addition of copper salts to latex before coagulor 
tion by boiling . — A similar series of experiments to the above 
was carried out in which the latex was coagulated by boiling, 
acetic acid being used as the coagulant. It is interesting 
to note that an increase in tlie proportion of copper results in 
a decrease in the degree of coagulation. 

After four months storage it was noticed that in the case 
of the blocks prepared from latex to which copper in the propor- 
tions of one part to 2,500 and 3,300 parts of latex had been 
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added before coagulation the material was completely oxidised. 
With the lower coucentratioiis of copper there was a tendency 
for the material to break short, especially after refining treat- 
ment with boiling watei*. 

(1) The addition of manganeae mils to latex before 
coagulation hg standing, --lllocks of jeliitoiig were prepared 
))y mixing 100 ccs of local latex with amounts of manganese 
sulphate and niauganese chloride equivalent to 1 part of manga- 
nese to 1,000, 2,(KJ0 and 4, (KM) parts of latex and coagulating 
with 0.6 cc-8 of acetic acid. A (‘onirol experiment was carried 
out ^ in which the same amount of latex was coagulated with 
a(*etic acJd. It was noticed that the addition of manganese, 
especially in the higher jiroportions, inlubited coagulation. 

The coagulo were removed after lour tlays and the excess 
serum squeezed out by hand. The blocks of crude jelutong 
were then stored. 

The blocks were examined from time to time for mouhl 
development. Although in the case of those blocks in which 
manganese salts had been added to* the latex an external 
stickiness of the block developed more rapidly than in the case 
of the controls, the final results did not indicate that the addi- 
tion of manganese is associated with an abnormal mould 
development. 


Rem AUKS and Conclusions. 

In general, the results may be said to confirm those olitain- 
ed in the previous investigation. 

It is clearly shown that of the three metals iron is of 
paramount importance as regards the development of deteriora- 
tion due to oxidation and further that this metal has the 
greatest effect when present in a soluble form in the latex 
l)efore coagulation. The addition of this metal in either an 
insoluble or a soluble form at a later stage in the preparation 
of the product appears to be without effect. 

The experiments indifsate that the amount of soluble iron 
affecting jelutong is so small as to suggest the possibility of 
some catalytic reaction when the material is exposed to air 
I and, if a general improvement in the standard of Malayan 
^jelutong as regards this particular form of deterioration is to 
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}>e effected, it will be essential to impress on all producers the 
necessity of eliminating tins metal in a soluble form from the 
latex before coagulation. 

In this (jonnection it is considered advisiible therefore to 
repeat the conditions necessary for the preparatifui of high 
(juality material, the siraiiiiiig of ihe latex before coagulation, 
the employnieni of clean vessels for coagulation and the use 
of pure coagulanis. 

With regard to the ])relimiuary straining of Ihe latex it 
is of interesi io note that the largi‘st. American purchaser of 
Malayan jelutong is already insisting on a modicum of clean- 
liness as regards mlventiticms matter, although in the writer’s 
opinion clean coagulating vessels and pure coagulants are of 
much greater importaiue. 

Our experiments have shown tliat badly nisted tins may 
result in local oxidation, luit one of the more important 
sources of contamination nndouhtedly lies in the employment 
of wooden boxes for coagulation, the boxes being made water- 
tight by filling the interstices with (day. It is well known 
that ilalayan (days (‘ontain iron in varying proportions, some 
of which is (‘ertaiii to jiass into solution during coagulation 
in an acid medium. 

Furtlier, the large amount of unnecessary secrecy regard- 
ing the natuie of the coagulant may he responsible for a 
certain amount of deterioration. Unless producers piindiust* 
(diemicnls free from iron and prepare their (coagulant undei’ 
conditions whi(dj do not allow of iron being dissolved in the 
acid inedium it is quite likely that in their desire to keep the 
details of their coagulant a secret tlicy may be introducing 
iron, at the same time being ignorant of its ultimate effect 
on the produef. 

If may be C/ontended that there are other causes res- 
ponsible for deterioration due to oxidation and that too much 
insistence is laid on the presence of iron, especially when it 
will be seen later tliat the presejuje of iron in the ash from 
jelutong does not necessarily indicate that the material is oxi- 
dised. Against this it may be mentioned that jelutong latex 
gives only a faint oxidase reaction and that it was not until 
soluble iron was added to the latex before (coagulation that 
deterioration due to oxidation was ever obtained in material 
prepared in the Department, even though blocks have been 
stored for nearly three y^rs. 
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Further, although the Forest Department have been pro- 
ducing jelutong on a coniiuei'cial scale for nearly three years 
no report has ever been received regarding the oxidation of 
their product, the high quality of which is undoubtedly due 
to the adoption of the precautions outlined above. 


A previous article on this subject iu this Journal, Vol. 
XV, 1927, No. 11, page 404 (‘ontained a statement that jelu- 
toiig latex from local forest reserves was unlikely to be 
affected by oxidation, since experiments had shown that the 
only type of deterioration affecting the material was develop- 
ment of mould in the crude product and that this could be 
controlled by treatment with boiling water. As stated above, 
it was not until soluble iron was added to the latex before coa- 
gulation that deterioration due to oxidation was ever obtained 
iu material prepared in the Department and since it has also 
been shown that soluble iron can be introduced so easily into 
the latex in a proportion that will affect the resultant prochict 
these are considered sufficient grounds for maintaining that 
iron is one of the most important causes of oxidation. 


At present there is no simple method of detecting tlfe 
active iron in a block of fresh material. It is true that a test 
has been suggested in which the freshly-broken surface of 
a block is treated with a drop of acid and a drop of a soluble 
thiocyanate and if the well-known hlood-red colouration deve- 
lops the material is regarded with suspicion. 

The writer is, however, of the opinion that such a test 
may lead to erroneous conclusions, since it has yet to he 
established whether iron can enter into chemical combination 
with one of the constituents of the jelutong and, if so, whether 
the iron in such comfiination is affected by treatment with 
acid and thiocyanate. 


Further, since jelutong is prepared under such primitive 
conditions and contamination with iron is so easy it might 
happen that when testing the product in the manner des- 
cribed above the iron revealed hy the test might be innocuous. 
Among the latter forms may be mentioned iron taken up by 
fhe material during refiniug-either from the water or the iron 
vessel in which the treatment is cArried out, also the press in 
the blocks are shaped. 
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In the writer’s opinion there is no doubt that if it were 
possible to persuade producers to use gfkzed eai*thenware pots 
or tin vessels free from rust for coagulation and to coagulate 
the latex with pure reagents oxidation in Malayan jelutong 
would be a negligible factor. 

Compared with iron, the effect of copper is of minor 
importance since it is not present in latex and under normal 
circumstances it is not possible for copper to be present to the 
extent necessary to induce oxidation. 

Soluble manganese salts added to the latex before coa- 
gulation are without action as regards oxidation, and it is 
also doubtful whether they produce abnormal mould develop- 
ment. 


2. Kedah Latex. 

In view of the differences found as regards tlie storage 
qualities of crude Kedah jelutong compared with the local 
product an investigation was made regarding the more 
impoiiant constituents of the latex similar to tliat carried out 
with latex from local forest reserves and described in this 
Journal, Vol. XV, 1927, No. 3, page 65. 

Experiments regarding the amount of total solids 
obtained by evaporation, compared with that coagulated by 
alcohol, showed that for Kedah latex the excess of total solids 
obtained by evaporation is much less than in the case of local 
latex as the figures in the following table sliow: — 


Local latex Kedah latex 


Total solids (dried at 100"C) 

per cent. 
... 19.87 

per cent. 
21.34 

Total solids (on ignition) 

... 0.03 

0.03 

Solids (coagulated l»y alooLol) 

... 15.54 

18.94 

Nitrogen (Ejeldahl) 

... 0.025 

0.026 

The results indicate therefore that while with the local 
latex the excess solids, calculating the amount coagulated by 


alcohol as 100 per cent, amount to approximately 28 per 
cent there is an excess of only 13 per cent for Kedah latex. 

A qualitative analysis of the residue left on ignition 
showed the presence as in local latex of varying quantities of 
calcium, magnesium, potassium, sodium, phosphate and 
carbonate. 
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Further, an approximate analysis of the solids not pre- 
cipitated by alcohol showed the presence of constituents 
similar to those in local latex, namely sugars and gummy 
substances. The figures for both the nitrogen content of these 
solids and the amount of residue on ignition, calculated on a 
moisture-free basis, were also in close agreement with those 
found for local latex. 

Duplicate experiments in which both acetic acid and 
sulphuric acdd were used as coagulants showed that only in 
one instance was there any tendency for the crude material 
to develop deterioration due to mould, while the blocks refined 
by boiling with water showed no tendency to develop oxida- 
tion, even though stored for six months. 

With regard to coagulation of the latex with alcohol ex- 
periments showed that there was no tendency tor the pioilucl 
to develop oxidation on storage, even iliougli the jelutong was 
creped before pressing into a block. The results obtained in 
the previous series of experiments as regaids the tendency ot 
the product when prepared in this manner to oxidise must 
therefore be regai'ded as abnormal. 

Deterioration due to oxidation <;aii be induced in the Kedah 
product by the addition ot soluble iron to the latex before 
coagulation in the same i)roportiou as found for local latex. 
Soluble copper and manganese salts added to the latex befon* 
coagulation have also similar effects on tlie resultant i)roduci. 


UkMAHKS AMD (JoMCLUvSn)MS. 

The investigation shows that there is no evidence in 
su]>port of tlie statement that Kedah jelutong is particularly 
liable to oxidation. 

The latex contains a smaller proportion of serum solids 
than local latex and the pmhict is therefore less liable to 
develop deterioration due to mould. 

As far as c^n be judged therefore the alleged tendency 
of this jelutong to oxidation can only be ascribwl to a greater 
degree of i^ontamination of the latex with soluble iron before 
ooagulation. ^ 
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3. Thk Storage Qualities of Creped Jelutokg. 

As stated previously this investigation was carried out 
in order to ascertain whether as a result of passing jelutoug 
between rollers the creped material was liable to oxidation. 

Sample blocks of refined Malayan jelutoug from various 
producers were obtained through the kind agency of Messrs. 
Ij. a. Dreyfus & Co., Singapore, while additional blocks of 
refined material were prepared in the Department both from 
local latex and from Kedah latex. In the case of the local 
latex the material was j)repared by coagulation by boiling, 
but with the Kedah latex the latter was coagulated witli 
alcohol in order to obtain additional confirmation of the ])ri> 
vious results obtained with this coagulant as regards oxida- 
tion. 

The jelutoug w^as passed three or four times hetwcbii 
crepeing rollers, the material being then cut into short strips 
and stored in an airy cupboard. 

The acetone soluble content of the material was determined 
at the commencement of the period of storage and afterwards 
at monthly intervals, or until the material was completely 
oxidised and fell to pieces. 

It was found that when the material was imssed between 
crepeing rollers a small amount of iron, amouiitiug to approxi- 
mately .01 grammes per 100 giammes of dry product, was 
taken up. In one experiment therefore tlie rollers Aveie 
covered with a layer of thick canvas in order to eliminate this 
source of contamination. In the case of tlie samples from the 
various producers there was an excess of iron, indicating tliat 
the material had also been contaminated witli this metal at 
an earlier stage of its preparation. 

The results of the various experiments summarised in 
Table III show that while there are definite increases in the 
acetone soluble content of the material from Malayan pro- 
ducers, calculated on a moisture-free basis, the variations 
in the figures for the material prepared in the Department 
either from local or Kedah latex are negligible, being within 
the remge of experimental en*or for such a determination. 

Remarks and Conclusions. 

It appears therefore that in the case of the M. S. and 
Singapore refined jelutong the increased tendency to oxidation 
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raniiot be due to the small amount of iron iaken up during; the 
crei)eing pi'ocess seeing that the material prepared from botli 
local and Kedah latex is unaffected. Further, in the case of 
the samples of F.M.S. material it is more than likely that the 
latex was also obtained from Selangor forest reserves so that 
the possibility of variations in the constituents of the lal(?x is 
also practically eliminated. 

Support is therefore lent to tlie, theory that oxidation is 
due to other causes and, since there is an excess of iroii present, 
it is not improbable that* sufficient of this metal was present in 
a soluble form in the latex before ( oagulation to permit of the 
development of oxidation. 


SUMMAltV. 

The aHicle describes certain experiments regarding the 
effect of the addition of certain metallic salts to jelutong at 
various stages of its ])reparat ion . 

2. The results slum tliat the addition of solulde iron in 
relatively small amounts to tlie latex before (‘oagulation has a 
marked effect as regards inducing oxidation in the resultant 
product. 


Jf. Fixperimeiits with Kedah latex show that there is no 
evidence in support of the statement that the product from that 
State is liable to oxidation. 

4. A series of experiments carried out on tlie stoi*age 
(lualities of creped jelutong from various sounics shows that 
the material in this form has no increased tendency to 
oxidation. 

In conclusion the writer wishes to thank Mr. (3unn I^ay 
Teik for his assistance in carrying out most of the analytical 
work in connection with the various investigations, also Messrs. 
L. A. Dreyfus & Co., Singapore, for their continued interest 
in the work and their kindness in providing the requisite 
samples for analysis. 


Received for publication Ut May^ 1929. 



System of ijand Tenure in Kelantan. 

BT 

N. CouLSON, M.C.S. 

(District Officer, Kota Tiharu, and jRefjistrar of Titles^ 

Kelantan), 

Historical. 

Prior to the rei^n of Sultan Mulut Merah land in 
Eelantan was disposed of by the local headmen (To* Kweng) 
on behalf of the Ruler. In 1881 a system of registration of 
(*hanges of ownership was introduced and in 1896 a land 
office was inaugurated at Kota Bharu by direction of Sultan 
Mansur, lluring the period 1881 to 191^) a large number 
of titles in varying forms (“chop lama“, “miliki“ and the 
like) were issued, many of which are still extant. These are 
being replaced, as rapidly as circumstances permit, by titles 
under Grant or Entry in the Mukim Register. Lands granted 
under the old forms of title were not surveyed, the situation, 
boundaries and in some cases the upproximate area being as 
a rule roughly indicated by a sketch on the margin or ba(‘.k 
of the title. Prior to 1916 no quit rent was collected, the 
occupier paying a produce tax (hast I padt or hasil hvah) to 
the Stale which was collecded by the local headmen. This 
form of land tax still survives in a few Mukims in the ex- 
treme north-west of the State (Kelantan Bharu) where survey 
and registration of title have not yet been completed. 

Land Law. 

X'P to the year 1926 the law governing the tenure of 
land in Kelantan was comprised in the Lund Rules of 1914 
and 1921 together with a large number of Notifications having 
the force of law w'hieh w'ere promulgated at various times 
between 1910 and 1926, In 1926 a Land Enactment was 
passed and brought into force in August of that year, em- 
bodying the essential elements of land legislation according 
to the Torrens System. An amending Enactment introduced 
in 1928 has specifically repealed a large number of Notifica-: 
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lions, which were either obsolete or conflicted with the prin- 
cipal Enactment. The 1926 Enactment was not designed to 
be the final expression of the land law of Kelantan and a 
comprehensive Land Code, based in the main on ihe Fede- 
rated Malay States Land Code of 1926 with such modifications 
us local conditions may re<iuire, is now in course of prepara- 
tion. 


Organtsathw. 

For purposes of land administration the State is divided 
into three districts 

(i) Kota Bharn, including the sub-district of Pasir 
Mas 

(ii) niu Kelantan 

(iii) Pasir IMiteh, including the sub-distric t of Bachok. 

Each District is in charge of a European District OflBcer, 
with Malay Assistant District Officers for the siih-dist riels of 
Pasir Mas and Bachok. The District Officer, Kota Bharu is, 
in addition, llegistrar of Titles for the State. The Distrud 
Officers and Assistant District Officers have under them one or 
more Malay Assistant ('ollecdors of Land Kevenuc with simi- 
lar legal powers. Districts are sub-divided into Daerahs, each 
under the control of a local headman known as a Penggawa. 
The Daerah again is subdivided into a number of Mukims. 
The Mukim is the unit for survey and land registration. 

Alienation and Methods of Tentuue. 

The follows iig varieties of land are recognised by law ; — 

(a) Town Jjands 

(b) Country Lands under 16 acres in area 

(c) Country liands of 16 acres in area and upwards. 

All land which is neither alienated nor reserved and on 
which no rent is paid to the State is deemed to be State Land. 

Town Land, The document of title for town land is a 
Grant or a Lease of State Land, usually the former. A Grant 
conveys an absolute title in perpetuity subject to the payment 
of the annual quit rent and to the observance of the general 
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conditions implied in the Land Enactment and to any special 
conditions which are expressly set forth in the Grant. A lease 
conveys such rights and interests as are set forth in the docu- 
ment of lease and runs for a definite term of years prescribed 
in each case by His Highness the Sultan in Council. Aliena- 
tion of town lands is usually carried out by axiction, the sum 
due on account of premium, siirvey fees, cost of boundary 
stones and fees for preparation and registration of the docu- 
ment of title being included in the upset price. 

, Country Lands under 10 acres in Area. The title for 
land of this category is since the passing of the Land Enact- 
ment 1926, an entry in the Mukim Register, but the work of 
entering up old alienations in the Registers is still far from 
complete and a large number of old forms of title are still 
extant. In the absence of an Entry in the Mukim Register, 
the entry in the Settlement Index constitutes a temporary 
title pending the preparation of the Mukim Register. The 
Entry in the Mukim Register gives an absolute title to land 
and where survey, or revision survey, by iheodolile has been 
completed an Extract from the Mukim Register, with a plan 
of the land as surveyed endorsed thereon, is issued to the re- 
gistered owner. 

Counlry Lands of 10 acres in area and upwards. The 
title for this class of land is a Grant or Lease of State Land, 
usually the former. The scale of premium and rent has 
recently been raised but provision is made for variation 
within wide limits according to the quality and accessibility 
of the land applied for and for specially favourable terms in 
respect of the cultivation of new agricultural products which 
it is desired to encourage. 


Applications foe Land. 

Applications for State Land should be addressed to the 
District Officer of the District in which the land is situated, 
and should be made in writing a(’cu)mpanied by a sketch map 
of the land applied for, together with full details as to the 
purpose for which the land is required. In the case of appli- 
cation for large areas an interview with the District Officer 
is advisable. 

The legal authority for all alienation is His Highness the 
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10 acres in area is delegated, subject to certain restrictions, 
to the District Officers. The approval of an application is 
conveyed through the District Officer, who will inform the 
applicant of the amount to be paid or deposited by way of 
premium, survey fees and (j[uit rent and will indicate the 
nature of ihe special condition, if any, imposed and the form 
of title under which the land is to be held. 

Occupation prior to survey may be allowed with the per- 
mission of His Highness the Sultan or, in the case of areas 
under 10 acres, of the* District Officer, provided all fees and 
dues are first paid or deposited and the boundaries of ihe land 
are marked out to the satisfaction of the District Officer, but 
such approval implies no claim on the part of the applicant 
io a greater area than ihat originally applied for. 

On comi)letion of survey and settlement of all fees and 
dues the District Officer wdll obtain the issue copy of the 
document of title from the Registrar of Titles and will de- 
liver it to the applicant. 

A precis of the Premium and Rent Rules, 19ii8, showing 
the s(jale of premia and rents now in force for the different 
categories of land, is given in Appendix A. 

Quit Rent is payable on the 1st January in each year 
at the District Land Office, without demand. Any quit rent 
not paid by the 30th April is deemed to be an ‘arrear’ and 
is recoverable by process of law. Notices of Demand are issued 
and if not complied with by the 30th June the amount due 
is recoverable either by the attachment and sale of the move- 
able property of the defaulter or by attachment and sale of 
the land, or any part of it, in respect of which default of 
rent has been made. The District Officer may employ either 
the above methods of recovery, at his discretion. 


UULXlVATlOi^ AND SrECIAL CONDITIONS. 

ihe following extracts from the Lund Enactment 1926 
deal with the obligations imposed by law on the registered 
owner of country land in respect of cultivation : — 

'^Unless it is otherwise specifically provided by special 
condition endorsed on the original document of title or m the 
Mukim Register all alienated lands are subject to the follow- 
ing conditions respecting cultivation: 
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*^(a) Where the title covers an area of more than fifty 
acres the land described therein shall be cultivated to the 
extent of not less than one tenth within one year from the 
date of registration of title and to the extent of one quarter 
within five years from the date of registration of title. 

“(b) Where the title covers an area not exceeding fifty 
acres the land described therein shall be cultivated to the ex- 
tent of not less than one quarter within one year of the date 
of registration of title and the whole within four years of the 
date of registration of title.’* 

Any land may be alienated subject to such special con- 
ditions relative to buildings, cultivation or upkeep as His 
Highness the Sultan in Council (or, in the case of holdings 
less than 10 acres in extent, the District Officer) may see fit 
to impose. 

Breach of special conditions or of cultivation conditions 
renders the land liable to forfeiture and resumption by the 
State. 


Surveys. 

A Survey Department was organised in Kelantan in 1911, 
and between the years 1911 and 1926 virtually the whole of 
the occupied portion of the Kelantan coastal plain, compris- 
ing the majority of the Districts of Kota Bharu and Pasir 
Puteli and containing approximately 300,000 holdings, was 
surveyed by plane table. Concurrently with this survey Settle- 
ment Indices were prepared for each Mukim and llent Uolls 
compiled. As the record of each Daerah was completed the 
collection of quit rent on acreage was substituted for that of 
produce tax. The record of occupation provided by the Settle- 
ment Index was recognised as evidence of a valid and trans- 
missible title of land, pending the preparation of the Hukiiu 
llegisters. 

Concurrently with the progress of the plane table survey 
the survey by theodolite of town lands and of extensive areas 
of estate lands was carried out. 

In 1926 it was decided that plane table survey should be 
discontinued and that all future survey should be carried out 
by theodolite. No title is now issued except after theodolite 
/ survey. The revision survey of the large areas of small hold- 
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ings surveyed by plane table prior to 1926 will be a task in- 
volving the expenditure of much time and money. 


In the case of new applications for land of less than 10 
acres in extent, the area is demarcated by the demarcation 
staff of the District Office, a lot number is assigned by the 
Survey Office after plotting on Survey Office maps and the 
holding entered in the Settlement Index and Rent Roll, the 
applicant being placed in immediate possession pending the 
fulfilment of the rt^quisition for survey. An applicant for a 
larger area e.g. for estate cultivation, could ordinarily count 
on the completion of ^jiirvey within a reasonable period, per- 
mission to occupy prior to survey being as a rule readily 
obtained. 

The new scale of survey fees, which was brought into 
force in 1928, is given in Appendix 11. 


Conclusion. 

The coastal plain of Kelantan consists of a fertile alluvial 
area of approximately 1,006 square miles, roughly lectangular 
in shape, having a length of about 60 miles and an a\eruge 
breadth of 25 to 60 miles. Almost the whole of this area is 
intensively cultivated by a hardy and industrious peasantry; 
the population is of a remarkable density, being slightly over 
260 persons to the square mile; the average size of the native 
holding is about one acre. This area comprises ihe bulk of 
the Districts of Rota Bharu and Pasir Puteh and within \i 
there is little land left available lor alienation, except such 
as is required to fulfil the constant demand for small hold- 
ings for native cultivation, and the unalienated area is steadily 
diminishing in extent. The total cultivable area available for 
alienation in Kota Bharu and Pasir Puteh Districts probably 
does not exceed 30,000 acres, of w^hich a considerable pro- 
portion is in Kelantan Bharu, the extreme north-west portion 
of the State, and is consequently difficult of access. 


The bulk of the European-owned estates are situated in 
the District of TTlu Kelantan and here there are large tra(*ts 
of land available for alienation, the estimated extent of which 
18 computed to be some 4,600 miles much of wliich, however, 



Ih mountaiuouB and difficult of access. The District is tra- 
versed by the road from Kota Bharu to Kuala Krai, the dis- 
trict headquarters, 53 miles from the coast, and by the Fede- 
rated Malay States railway which is completed and oimn to 
traffic as far as Manek Urai, 8 miles beyond Kuala Krai. 
At a rough computation there may be said to be 300 to 500 
square miles of cultivable land within reasonable distance of 
the road and the railway. The completion of the latter should 
stimulate the demand for land fur estate cultivation in the in- 
terior of the State. 


Received for publication 9th Airril, 1929. 



125 


APPENDIX A. 

Precis or Premium and IIent Pules (Kei.antan) 1928. 

/. Town Lands. 

(i) Alienation generally by uuclion. The reserve price 
on lands sold by auction and the premium payable in the case 
of lands not sold by aurlion to be fixed in each case by His 
Highness the Sultan in (Council. 

(ii) Annual rent to be such as is fixed in each case by 
His Highness the Sultan in Council, with the following 
minima : — 

Building lots of 2,400 square feei or less, per lot $2.00. 
Building lots of more than 2,400 square feet, at the rate 
of $2 for every 2,400 s(iuare feei or part thereof. 

Town lands (other than building lots), $5 per acre. 

H. Country Lands. 

(A) Premium : — 

(i) On Country Lands (a) ol less than 10 acres in area 
and (b) between 10 and 20 acres in area: — 

Rice land, $5 to $15 per acre. 

Kampong land, $10 to $15 per acre. 

Rubber land, $15 to $25 per acre. 

(ii) On Country Lands of 20 acres in area and over: — 

If the cultivation of rubber is prohibited, not less than 

$10 nor more than $25 per acre; if the cultivation of rubber 
is not prohibited, not less than $20 nor more than $50 per 
acre. 


Notwithstanding the above, Ilis Highness the Sultan in 
Council may fix special rates in special cases. 

(B) Annual Rent : — 

(i) On Country Lands of ten acres in area and over : One 
dollar per acre per annum for the first six years and there- 
after three dollars per acre per annum. 

(ii) On Country Lands of less than ten acres in area : 
Rice land, $0.40 to $1. 

Kampong land, $0.80 to $1.60 cents. 

Rubber laud, $1.20 cents to $1.40 cents. 
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APPENDIX B. 

SuKVBY Fees. 

A. In the ease of agricultural land of less than 10 acres 
in urea held and to be held by Entry in the Mukim B^gister 
the cost of survey fees and boundary marks shall be included 
in the premium charged. 

B. In all other cases, except tliose Town Lunds for vviii(di 


special rates are allowed under rule C, the following shall be 
the fees prescribed for survey: — 

5 acres and under ... $25.00 

For each additional acre up to 10 acres 4.00 

10 acres ... $45.00 

For each additional acre up to 25 acres 3.00 

25 acres ... $90.00 

For each additional acre up to 50 acres 2.00 

50 acres ... $150.00 

For each additional acre up to 100 acres 2.00 

100 acres - ... $250.00* 

For each .additional acre up to 200 acres 1.00 

200 acres ... $350.00 

For each additional acre up to 300 acres .90 

300 acres ... $440.00 

For each additional acre up to 500 acres .80 

500 acres ... $600.00 

For each additional acre up to 1,000 acres .70 

1,000 acres ... $950.00 

For each additional acre above 1,000 acres .00 

C. For town lands the fees prescribed shall be: — 

For lots not exceeding 2,400 square feet 

in area, per lot ... $10.00 

For lots exceeding 2,400 square feet but 

less than one acre in area, per lot ... $15.00 

For lots exceeding one acre in area the 
fees prescribed in llule B. 



Chemical Investigations on Coconuts and 
Oil Palm. 


C. D. V. Geoegi. 

Ag. Agricultural Chemut. 

The folloioing article in hajsed on a impcr re(ul by the 
writer at the Bagan Daloh Club, Lower Perak, on April 
4th 1929. 


iNTKOnUCTORT. 

Apart from rubber aud from the point of view of estate 
agricultural practice the two most important crops at present 
being cultivated in Malaya are coconuts and oil palm. It 
is only reasonable therefore that these crops should be made 
the subjects of special investigations as far as the Depart- 
ment of Agriculture is concerned. 

There is no need to emphasise the inii)ortance of coconuts 
either from the point of view of general cultivation or of an 
estate crop. The latest returns show that at piusent approx- 
imately 1()8,000 acres are planted with coconuts in the Fede- 
rated Malay States, approximately (50, 000 acres being \mder 
European management. In the case of oil palms, that have 
only become established as a major crop during the past few 
years, there are in Malaya approximately ‘<14,000 acres already 
planted together with a further 27,000 acres of reserve land 
not planted or .in course of planting, while other large areas 
of laud have also been reseiwed provisionally for this crop. 

Both coconuts and oil palm have their own special lines 
of chemical investigation, and in this paper I shall endea- 
vour to outline briefly those points with which the Chemical 
Division is at present more especially concerned. In this 
connection I hope that you will not be disappointed if I devote 
rather more of my time to a consideration of the chemical 
problems connected with oil palm. The reason is chiefly per« 
Bonal, for, while I have been working for the past two yeai-s 
on oil palm products, it is only recently that I commenced 
any coconut investigations. Further, those of you who have 
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studied the oil palm industry or visited oil palm factories 
will realise the importance of the many chemical problems 
connected with the preparation of high quality oil palm pro- 
ducts. The oil palm factory marks the commencement of 
what may be termed technical estate practice. Compared 
with coconuts^ oil palms are not an easy crop and the estate 
manager, unless he is so fortunate as to serve on an estate 
large enough to enable him to devote himself to field work 
and to allow of the employment of a separate manager for 
the factory, will find it necessary to pay special attention 
to the. factory process if he wishes to maintain a high quality 
of products. 

I think there is every reason to believe that under suit- 
able conditions oil palms will prove on the average a more 
remunerative proposition than coconuts, although in the case 
of the former crop the initial outlay is heavier on account of 
the relatively large factory capital charges, which amount to 
apiiroximately £5 — ^£6 per acre. 

The ne(;es8ity for 8U(*h a relatively heavy outlay is ex- 
plained by the fact that the more valuable constituent of the 
fruit, palm oil, must be reciovered with the least possible delay 
after harvesting if. high quality oil is to be produced. 

Coconuts. 

The principal investigation being carried out at present 
in the Division is the establishment of standards for the oil 
content of Malayan Estate copra. 

Ueports have recently been received from London that the 
value of Sitraits copra is tending to deteriorate owing to a 
reduction in oil content and statements have been made that 
whereas Straits copra formerly had an oil content of 66/67 
per cent of oil and yielded 63/64 per cent of oil, recent 
shipments had been found to contain only 63/64 per 
cent of oil yielding only 60/61 per cent of oil. The estab- 
lishment of standards for Estate copra appears desirable, 
especially in view of the fact that before export Estate copra 
is sometimes mixed with native copra, the latter being fre- 
quently inferior both in quality and oil content. 

Six estates distributed throughout Malaya are therefore 
forwarding during a period of six months regular . monthly 
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samples of their copra. These samples, {nnounting 1o approx- 
imately 5 lbs., are analysed and the results reported to the 
individual estates. In due course a summary of the results 
of the investigation, in which the estates will be referred to 
by letter or number, will t)e published in this Journal. 

It may be of interest to you to know that the variations 
in the 17 samples examined to-date are as follows: — 


Maximum Minimum Average 
per cent, per (lent. per cent. 


Moisture 

8.2 

4.7 

6.4 

Oil (on sample as received) 

62.9 

:)7.7 

60.6 

Oil (on moisture-free basis) 

6(i.9 

62.:{ 

64.7 


The comparatively wide variations in moisture content 
are interesting and point to the necessity of an investigation 
into the most economical method of drying the fresh meat. 

If we divide the figures for the oil content ot the copra, 
calculated on a moisture-free basis, into three groups, 02 — 04 
per cent, 04 — 66 per cent and 00 — 08 per (ent we find that 
of the 17 samples examined four fall in the first group, 
eleven in the second group and two in the third group. This 
indicates therefore that apart from s(»asonal variation the pre- 
sent oil (umtent of estate copra, calculated on a moisture-free 
basis, probably lies within the limits 04 — 00 per cent. 

Although the investigation has only been proceeding for 
about two months it appears probable that the full results 
will be in agreement with those obtained to date. All the 
same 1 hope that those who are interested in the subject will 
study the summary of the whole investigation. 

As a result of this work the next step will be to decide whe- 
ther it is not possible either to improve the oil content of the 
copra from present palms or to breed other palms having a 
higher, oil content. 

The reason for the relatively low oil content is difficult to 
explain and may be due to one or other of a variety of causes, 
probably a combination of causes. Among the reasons that 
suggest themselves are the climate, the state of ripeness of the 



nuts when picked, a low yielclinf?: strain, lack of cultivation, 
unsatisfactory drainage and unsuitable soil conditions. 

As regards the first possibility it is well known that on 
account of the equable and moist climate of Malaya there is 
rapid germination of the ripe nuts even w’hile still on the 
palms, particularly as many estates do not pick at intervals 
of less than two months. An examination of the piles of nuts 
on estates shows quite a material percentage of germinations. 
There is little doubt also that the meat of a germinated nut 
is slightly deficient in oil (‘ontent owing to the enzyme action 
produced by germination. 

This question would point therefore to a problem in eco- 
nomics as to whether it would not be preferable to pick at 
shorter intervals if such a procedure produced copra of higher 
oil conteni. 

Experience with oil palms has shown that the state of 
ripeness of the fruit has a direct effect on ihe oil content of 
the pericaip, and it is probable that the oil content of the 
coconut is affected in a similar manner. 

Variations in many characters exist in all crops and it 
certain that the coconxit is no exception to this rule. The 
question of variation in coconuts as regards fruiting qualities 
is already engaging the attention r»f the Department, parti- 
cularly the Botanical Division, and it has been found that 
the coefficient of variation in the number of nuts produced per 
annum is as high as d4 per cent of the mean production per 
palm under average estate conditions. The study of varia- 
tion has also revealed the fact thal 19 per cent of the palms on 
Ihe average estate are unprofitable. Fruiting characters of 
individual palms have been found to be definitely constant 
over a period of 8 years and no doubt this (ioiistancy also exists 
as regards the oil content of copra from individual palms 
within the range of seasonal variation. This latter investi- 
gation is already in hand and although approximately 400 
samples of copra have already been analysed this number 
is scarcely sufficient to overcome the effect of seasonal varia- 
tion. 


Oil Palm. 

Before dealing with the various points of chemical inte- 
rest as regards the preparation of oil palm products aiid illus- 
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(rating the necessity of chemical control it would be advisable 
to give the average composition of the fresh fruit and also 
to outline briefly the method of factory treatment. As re- 
gards the latter I hope that the sheets, which have already 
been handed round and on which the proces»s is shown dia- 
giainmati(*.ally, will be of value in helping you to follow tKe 
various stages of the treatment. 

The following table gives the approximate composition 
of fresh oil palm fruit: — 


Pericarp 


Per cent. 

... 57— eo 

Nut 

... 

... 40-43 

f Moisture 

... 

... 30-40 

Pericarp ^ Oil 

i 

... 

... 47-51 

[ Besidue 

... 

... 14-16 

r Shell 


... 78—82 

N uts ^ 

L Kernel 

... 

... 18—22 

Palm oil (calculated on 

fresh fruit) 

... 29-30 

Kernel (calculated on 

fresh fruit) 

7— 8 


The above figures, which refer to the fully developed 
fresh ripe fruits, cun only be regarded as approximate since 
experiments show that it is difficult to select average samples 
of fruit from a consignment. The problem of selection of 
average material for analysis becomes even more difficult 
when a bunch of fruit is considered, since the latter contains 
fruits in all stages of development and therefore of varying 
oil contents. 

Analysis of the fruit from the point of view of oil con- 
tent is therefore not usually attempted directly, the oil 
content o& the bunch or of the fresh fruit being calculated 
indirectly. The amounts of oil lost at various stages of the 
process are eatimated and by adding these amounts to that 
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of the oil recovered meiisiireR of both the oil content of the 
bunch or the fruit and also of the efficiieney of the process 
are obtained. 

As regards the treatment of fruit the latest process con- 
sists in the sterilisation of the bunc^hes with steam under 
pressure. The bunches are then stripped, the sterilised fruit 
being transferred to a digester in which the fruit is mashed 
or pulped. The bulk of ihe pericarp oil, approximately 85 
per cent, is then removed either by pressing or centrifuging 
the pulped mass. Both methods of treatment of the mash 
have been included in the diagram sim'e they are both used 
in practice, the press system being . favoured in Sumatra, 
while the centrifugal system has been adopted in this coun- 
try. 


At this point in the treatment there are two intermediate 
products, crude palm oil and a mass consisting of nuts and 
pericarp residue. 

The crude oil is purified by agitation with live steam, 
after which it is allowed to stand and the almost clear 
supernatant oil transferred to a stonige tank for a fui^her 
period of settling or the oil can be purified by passing direct 
from the washing tank through either a centrifugal separator 
of the Ue Laval type or through a filter press. The oil is 
then packed in barrels for export. 

The mass of nuts and residual pericarp is screened in 
order to separate the material into its constituent parts, the 
nuts being dried and cracked in a nut cracker, usually of 
the centrifugal type. The broken shells and kernels are sepa- 
rated in a suspension of clay in whaler, although there is 
little doubt that xiltimately a dry method of separation will 
be evolved. The ma(?liine will work on the principle that 
kernels owing to their more rounded shape tend to roll faster 
than the broken particles of shells on an. inclined plane 
moving in the opposite direction. 

The kernels, which still contain from 10 to 12 per cent 
of moisture, are further dried before packing in sacks for 
export. 

Although the details of the treatment of the pericarp' 
residue have been included in the diagram the ptresent prac- 




PRtJIT BUNCHES 



le subsidiary treatment of the pericarp residue is not at present practised in Malaya, the pericarp r*^idne from the separator screen beinfp used as fuel. 

ben hiifh s;rade oil is being prepared it may be advisable to treat the crude palm oil from the second pressing or solvent extraction in a separate installation market as second grade oil. 
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ti( 5 e in Malaya is merely to use this material as fuel. Ex- 
])erieuce in Sumatra, where Ihe oil piiliii industry is developed 
t(» a much greater extent than in Malaya, has shown that 
ihe subsidiary treatment of the residue, either by second 
pressing or solvent extraction, is only an economic*>al propo- 
sition for large estates, i{,000 acres and u])wards in full bear- 
ing, on which there is sufficient residue io maintain a plant 
ill continuous operation. 

Iloih ihe second pressing and solveni exiraciion method 
are in use in Sumatra: As regards recjovery of oil the latter 
nieiliod has tin* advantage, since it is ])ossible to recover 
practically the whole of the oil in the ]>ericarp residue, includ- 
ing that on the surface of the nuts, by treatment with solvent. 
With the second pressing ap])roximately only half the re- 
mainder of tlje oil in the pericarp residue is obtained, the 
total recovery of oil with iwo pressings amounting to ap- 
irroximately 92 per cent.. 

Mention might be made here of a process that is being 
developed for the treatment of the whole fruit by solvent 
extraction. Undoubtedly this is an ideal method of treating 
the fruit, since the whole of the oil can be recovered in a 
single operation. There are, however, difficulties to be over- 
come, among whicb may be ineiitione'd the losses of solvent and 
the relatively high moisture content of the fruit. The latter 
would necessitate the removal of a very large amount of 
water from the digested mash in order to obtain the maximum 
effect of the solvent, also there is the possibility of some of 
the mucilaginous matter present in the fruit dissolving in the 
oil, thereby affecting its storage qualities. It is quite possible, 
however, that such a method m.ay eventually be employed, 
although at first sight it appears preferable to recover the 
greater part of the oil by a simple process of pressing or 
centrifugal extraction aud then the remainder of the oil by 
solvent extraction. 

Although the factory process may appear complicated it 
is in reality only a sequence of simple operations, the whole 
process being designed to secure the maximum yield of high 
quality products with the minimum amount of manual lab- 
our. 


The entry of Sumatra and more recently Malaya with 
their well-established estate organisation methods into the oil 
palm industry is resulting in the production of increasing 



quantities of high grade oil palm products, particularly palm 
oil of a low acidity. Up to a few years ago ihe whole of the 
world’s supply of oil palm producits c’.ame from West Africa, 
the bulk of the palm oil being of u much inferior grade to 
that produced under estate conditions owing to the primitive 
methods of preparation of the oil. Unless therefore the 
average quality of the We^t African oil is greatly improved 
it is unlikely that for several years to come plantation palm 
oil will compete to any extent with the West African pro- 
duct, since it is anticipated that plantation palm oil will 
be used to meet ihe ever-increasing demand for high grade 
oils pnd fats for edible purposes as soon as large and regular 
supplies of the oil are fbrihcoming. 

It will be realised that with such a technical process 
clieinical conirol is a nec^essity, firstly since the value and 
application of the primdpal product in the industry is so 
largely affected by its acidity and secondly that with such 
a high capital outlay on plant it is important to ensure (hai 
inuxiinum yields of products are being obtained. 

The greater part of the chemical work on oil palm during 
the i)U8t two years has therefore Iwen concerned with the fac- 
tory side of the crop, although there is one investigation now 
ill progress to which utteutiun might be drawn, namely the 
removal of plant nutrients from ihe soil by the palm. It is 
realised that with the relatively large numbers of fruit 
bunches harvested annually artificial manures will have to be 
employed to maintain yields and a knowledge of the amount 
of plant nutrients removed in this way will be of some 
assistance when arranging details of manurial experiments. 

As mentioned previously chemical control in an oil palm 
factory begins directly the bunches of fruit are weighed since 
a low yield of oil is frequently due to the bunches being 
picked slightly unripe. In order to obtain the maximum 
production of oil it is essential not to harvest the fruit bunch 
until ripe, as it has been definitely established that when a 
bunch of fruit is harvested the process of ripening ceases as 
far as the development of oil in the pericarp is concerned. 
The increase in oil content found with fruit stored for a 
few days before treatment is merely due to a decrease in the 
mi^sture content of the pericarp resulting in an apparent 
increase in the oil content. In order therefore to obtain com- 
parable results it is essential that ti^ procedure on an estate 
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should not vary and from that point of view the process of 
dealing with fresh bunches has much to recommend it, since 
direct comparisons between the weight of fresh bunches har- 
vested and the weights of products recovered can be obtained. 

Although the method of sterilising bunches requires an 
efficient transport system on the estate the method has the 
great advantage of dispensing with c.olle<‘ting sheds, thereby 
saving labour in the field. Further, since the fruit is not 
bruised to the same extent as when separated in the field, it 
is possible to prodiu'e an oil of lower acidity. 

The acidity of the oil produced in an estate factory from 
fruit previously separated in collecting sheds varies from 3 
to 4 per cent, calculated as palmitic acid, hut by sterilising 
the bunches the acidity of the oil can be reduced to between 
2 and per cent, so that it is possible to guarantee the acidity 
of (»il on arrival in Europe to be less than say 3.5 per cent. 
If fruit be sterilised immediately after harvesting it is possible 
to recover oil with an acidity of only 0.5 per cent so that the 
increase of say 1.5 per cent in the case of the bum^hes and 2.5 
per cent in that of the fruit is due to the bruising of the 
fruit during transport from field to factory. 

Slightly increased yields of oil are obtained as a result 
of sterilising the bunches under pressure owing to the coagu- 
lation of the gummy and albuminoid matteis present in the 
fruit not afEe(;ting the extraction of the oil. 

Our chemical investigations have shown that with the 
centrifugal system better results are obtained with a (dosed 
type digester working under slight steam ])ressure (Manlove 
Alliott type) than with a digester of the open kettle type. 
In the latter the mash becomes too thick and does not yield 
its oil so readily during the process of centrifugal extraction. 

It is not proposed to discuss the merits of presses and 
centrifuges except to state that as regards the treatment of 
the whole fruit, and judged by the oil conlent of the pericarp 
residue, similar results are obtained by the two systems. 
From the point of view of cost the press is somewhat cheaper 
than the centrifuge, because the unit (capacity of the latter 
is greater than the former but when a large installation, 
comprising several presses or centrifuges, has to Ite considered 
the difference is reduced considerably. 
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I have no experience of the purification of oil fiom 
presses, but the centrifugal system yields a crude oil that 
contains only relatively small proportions of sludge and mois- 
ture and is therefore easily purified in tJie manner already 
described, 

IJiiring the past year between 50 and 00 samples of oil 
from various estates in Malaya have been examined and in 
no <'ase has the dirt (matter in suspension) been found io 
exceed 0.02 per cent, rarely 0.01 per cent. The moisture 
figure has been found to vary from 0.15 to 0.45 per cent, 

»Palm oil increases in acidity on storage, the rate of in- 
crea.se varying with ihe amounts of moisture and matter in 
suspension. The latter consists of cellular debris and traces 
of mucilaginous matter and should therefore be reduced to a 
minimum. 

Experiments have recently been (urric^d out with a J)e 
Jiaval separator and the results show that , although the mois- 
ture content of the oil can be reduced to approximately 
0.10 — 0.15 per cent, it is not always possible to remove the 
small amount of matter in suspension in the oil. In order 
to effect this successfully the oil would have to be heated to 
a tem])erature slightly exceeding 10()"C in order to effect 
coagulation when separation would be a simple matter. One 
factor in favour of a De Laval separator is, however, the 
elimination of the personal eleiiient as regards the jmssibility 
of any sludge becoming mixed with the oil and, if the oil 
is to l)e used for edible purposes, the installation of such a 
machine on a large estate is recommended. 

The average quality of Malayan estate palm oil, com- 
mencing w’ith fresh fruit as the juitial material in the fac- 
tory, is as follows: — 

Per ceiii. 

Acidity (calculated as palmitic acid) 3.0 — 4.0 

Moisture ... 0.25 — 0.36 

Matter in suspension ... nil — 0.01 

The increase in acidity of oil of this quality is approx- 
imately 0.1 per cent per month so tl^at by determining the 
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acidity of the freshly prepared oil it is possible to estimate 
with a fair degree of the accuracy the acidity of the oil on 
arrival at its destination. The determination of acidity of 
palm oil in a modified form is therefore pari of the routine 
in all oil palm factories. 

Although strictly speaking the subjeiit does not fall 
within the scope of this paper I should like to ineniion the 
question of shipment of oil. At present barrels are used ex- 
clusively, the cost is heavy, amounting to If cents per lb. 
of oil. This sum represents a considerable proportion of the 
toial cost of prodiKition, Although it is certain that from 
the point of view of small consumers shipment in barrels will 
always be re<iuired it is more than probable that in a few 
years time bulk shipments of oil will be made. Such a 
method 'would require a separate organisation, since ii would 
not be possible for any particular estate to incur the large 
capital expenditure necessary. In view of the developments 
in Suiiuitra as regards this method of shipment and of the 
far-reaching benefits that would have resulted had other in- 
dustries organised themselves in the past it is a matter for 
consideration whether some kind of oil palm organisation 
should not be staried in order to keep abreast of the deve- 
lopment of the industry. There is no doubt that there will 
be competition in the future in the oil palm ])roducts market 
and it seems advisable therefore to make preparations against 
this contingency. 

In this connection both in view of the technical nature 
of the factory process and the necessity *^f chemical control 
the installation of small chemical laboratories for large es- 
tates or grou])s of smaller estates, in which routine analyses 
such as those indicated above can be *‘urried out, is rec.om- 
mended. 

The subsidiary treatment of the nuts «T.n3 pericarp residue 
(*alls for little comment except to state that the separation of 
the material from the centrifugal extractor can he effected 
wn’thout previous drying. From the c‘,hemical point of view 
the analysis of the fibrous residue is important, since it gives 
an indication as to whether the digester and centrifugal ex- 
tractor are working satisfactorily. 

Since kernels are sold on their oil content as received at 
their destination it is essential to ship them as dry and as 
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clean as possible, although owing to the humidity of the 
atmosphere in Malaya it is impossible to avoid small losses 
in weight during transit owing to evaporation of moisture. 


G0NCLU.S10N. 

Such therefore is a brief outline of the more important 
chemical investigations at present being carried out with 
coconuts and oil palm. As you will realise much still remains 
to be achieved 1)efore our aims are reached, especially as re- 
gards the oil palm industry, which is still in its infancy as 
far as Malaya is concerned. Tt is however only by close co- 
operation between planters, scientific officers and manufactur- 
ers that the desired results can be obtained and in this con- 
nection I should like to impress upon you all that the De- 
partment of Agriculture is keenly interested in these two 
crops, the development of which is Imiind to c,oiitribute 
materially to a broadening of the basis of Malayan agricul- 
tural practice. 


Tiecfivetl for puhlirntion, April, 1920. 
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Observations on the Dwarf Coconut Palm, 
in Malaya. 

By H. W. Jack & W. N. Sands. 

Inthoduction. 

The three dwarf and closely allied races of the coconut 
palm, which are of iiicreavsing economic importance loc^ally, 
are those with ivory-yellow, apri<iot-red and green fruits res- 
pectively. These palms were fully described by us in a 
previous paper (1) where also, the results of certain observa- 
tions and experiments that had been made in connection with 
their vegetative and flowering cliaraciers were given. It was 
shown that the flowers were, as a rule, self-pollinated, and 
that a high percentage of the resulting fruits bred tnie to 
type even when exposed to cross-pollination. It was also 
shown that it was possible to make a fairly accurate separa- 
tion of the dwarf races from hybrid and tall forms by noting 
the growth and the colour characters of young plants in the 
nursery. 

For the purpose of obtaining additional information 
concerning the palms, fruits of each of the three races were 
obtained in June, 1921, from open pollinated palms in a large 
plantation where dwarf forms were mainly grown. The nuts 
were germinated in Eiiala Lumpur and afterwards transferred 
to Farit Buntar in the State of Perak where they were planted 
in the compound of the office and store of the Botanical Divi- 
sion of the Department of Agriculture. /The soil there is an 

U) The Dwarf Coconut in Malaya, H. W. Jack and W. N. Sands. 
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alluvial clay-loam with a high perceutage of orgauio matter 
as shown by the following mechanical analysis, which wad 
supplied by the Soils Division of the Department. 

TABLE I. 

Mechanical Analyses of Focn Soil Sahfles feoh Pabit 
Bcntae Office Comfucno. 


Bef: 

Depth. 

Clay & 
Fine 8ilt. 

Silt. 

Sand. 

PH. 

Remarks. 

B 244 T 

tol ft. 

32 

36 

24 

4. 7/6.0 

All these soils 
were rich 

£244 8a 

2 ft. 

58 

19 

J1 

4. .5/4.6 

in organic 
matter, the 

B244Sb 

S ft. 

58 

IH 

12 

3. 1/8.2 

average loss 
on ignition 

B 244 8c 

4 ft. 

42 

28 

12 

2. 8/3.2 

being 20%. 


The permanent water-table is never more than 4 feet 
below the surface of the soil and generally averages about 2^ 
feet only. 

• 

The rainfall is usually well distributed and averaged 
97.80 inches per annum for the years 1922-1928. This annual 
average was, however, 9.09 inches above that for the past 41 
years — ^the last 4 years having been exceptionally wet. The 
average monthly rainfall for any one month during the period 
never fell below 4 inches, and the months of March and April 
and from September to November were, as a rule, the 
wettest periods. These conditions were fairly typical of the 
coastal areas where good crop of coconuts were obtained. 

Table II shows the average monthly precipitation over 
the last seven years. 
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Planting. 


Six palms of each race were planted out in December 
1921, of which five of each were selected for tlie purpose of 
our investigations: these have now been under close observa- 
tion for the past seven years. 


Gkiimination to Floweking. 

The nuts were sown on Jxine 6tli 1921. They germinated 
unevenly. The mles of germinations ranged in the ‘yellows’ 
from 35 to 79 days: the 'reds* from 21 to 92 days, and the 
‘greens’ from 47 to 79 days. The date of germination assigned 
to each was that on which the tip of the young shoot became 
visible when busting its way through the husk. This varia- 
tion in the rate of germination was expected as the nuts were 
not obtained, as far is known, from individual palms, so that 
there were, no doubt, differences in the ages of ihe fruits at 
the time of picking. On estates a period of four months from 
ihe time of sowing to germination is considered to be the limit 
for successful germination, so that these sprouted well within 
that time. 

All of the palms were planted on December 11th, 1921, 
and subseciuent growth was quite satisfactory. Among the 
‘yellows’ and ‘greens’ the first to germinate was the first to 
flower, whilst of the ‘reds’, tlie third to germinate was the first 
to flower. From the time of planting to flow^ering nearly the 
same order was maintained. 

The average period which elapsed from planting to flower- 
ing w^as for the ‘yellows’ — ^3 years, 86 days; the ‘reds’— 3 years, 
105 days and the ‘greens’— 3 yeai’s, 263 days. The greens, 
however, flowered unevenly; the variation in the period 
between planting and flowering for the first time being con- 
siderable and included the earliest and the latest flowering 
palms of the whole series. Apparently they were not as pure, 
genetically, as the ‘yellows’ and ‘reds’.. 

Table III show^s the detailed results. 
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Spadix Peoduction. 

Spadix production was fairly well distributed throughout 
the seasons in each year: this was, no doubt, due to the fact 
that the water supply was ample for the reciuirements of the 
palms at all times. Eacli of the yellow and red palms started 
to flower in the early months of 1925. One green, however, 
commenced to flower in September, 1924, whilst two others 
did not flower until the early part of 192(5. I'he ‘ycdlows’ 
produced on an average 18 spadices per annum: the ‘reds’ 15.5 
only due to irregular spadix production of three of the palms 
ill 1928. In this connection the cessation of spadix produc- 
tion for different periods in three of tlie red palms, although 
apparently quite healthy, is worthy of note. lied No. 2 was 
the most notable in this respect as it opened no spathes dur- 
ing two periods of 4 months and 5^ months respectively. The 
‘greens’ produced 17 spadices per palm per annum the average 
being depressed soniewhai by the lute flowering of palm No. 
4. The number of days between tlie opening of successive 
spathes varied for 

(a) Yellows 18.5 days to 21.1 days. 

(b) Reds 19.3 „ „ 24.2 „ 

(c) (Ireeiis 18.7 „ „ 23.1 „ 

The average for a normal dwarf race therefore being 
20 days. 


Eakly Spadices — Flowektng and Futtiting. 

The first spadix produced by dwarf palms bears few, if 
any, female flowers. In the palms under observation no female 
flowers were produced on the flrst spadix of the “yellows” 
and only two of them had female flow^ers on the second. The 
first spadices of the five palms set seven fruits only, five of 
which were borne on the 4th and 5th spadices of two palms. 
Two of the “reds” had 1 and 3 female flow^ers respectively, the 
rest none. No fruit was set on the first three spadices of these 
palms. Three of the “greens” bore female flowers on the 1st 
spadix, two of which formed fruits. 

It might be mentioned that for all three types the number 
of branches per spadix, averaged 35, Also each spadix bends 
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Female Flowers and Fruit borne on 1st Five Spadices. 
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^Number of fruits remaining on spadices 2 months after flowering. 


















OF Annual Production of Flowers and Fruit, 1925—1929. 
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down la a directiou opposite to that of the spiral formed by the 
expanding leaves, and all tlie spadices of each palm bend down- 
wards in the same direction. 

The details of flower and fruit production of the first five 
spadices of each palm are given in Table V, and the details 
of spadix, flower, and fruit production from commencement of 
flowering of each palm to the beginning of 1929 are given in 
Table VI. 

The very uneven nature of the early flowering and fruit- 
ing of the palms particularly the “greens”, is very noticeable. 
In the second year of fruiting they produce almost an average 
crop, and appear to reatdi full production about the third 
year. As the records are for a four year period only and for 
a small number of palms, it may be necessary to alier this 
statement when further annual re(‘.ord8 are obtained. 

Table VII, compiled from Table VI, gives the total female 
flower and fruit production of each palm to tlie end of 1928, 
and Table YIII sliowvs the averages. Among the points to 
be noied are — 

(a) The ^greens’ had the highest average number of 
female flower ])er spadix, namely 21.4: the ‘yellows’ 
had 18.fi and the ^reds’ 10.6. 

(b) The high percentage of female flowers which fail to 
set fruit. 

(c) The low’ percentage of loss of fruit after 2 months 
from the time of flowering. 


In regard to (b) and (c) the percentage of fruits to floAvers 
remaining at 2 months, w’as for the ‘yellow^s’ 38,90%; 'reds’, 
03,2% and 'greens’ 26.4%. iSubsequent losses of fruit amount- 
ed to 5.7%, 5.4% and 4.2% only respectively. 

The high percentage of infertile flowers w^as not due to 
insect injury, but, rather, it is thought to imperfect pollination 
or absence of viable pollen in unfavourable weather. (In the 
other hand it is possible that the failure of development of a 
certain number of young fruits may be physiological. 
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TABLE Vn. 


Recobd op Total Flowbb and Fruit Production op Dwarf 
Coconut Paiais prom the time of 1st Flowering 
TO Feb. 28th, 1929. 



Total No. Total No. Total No. 
of Nnta Froits 
at two which 
Flowers. Months, matured* 


Bemarks. 


227 No spadix from 

23.7.28 to 

1.10.28 

247 No spadix from 

3.10.26 to 

12.2.27 do. * 

18.6.28 to 
2.1.29 


820 No spadix from 
ll.(>.28to 

24.7.28 
370 


28r> Started to flower 

21.1.26 

321 Started toflower 
16.4.26 


5106 4407 


* The 1929 crop was estimated on 28lh February 1929 from 
the number of fruits then two months old and ovve on the spadices 
produced is 1928. 
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TABLE VIII. 


Summary from Table VIT. 


Race 

No. 

of 

palms 

Totals 

of 

spadices 

Totals of 
female 
flowers 

Totals 
of fruits at 
2 months 

Totals of 
mature 
fruits 

Yellow - 

5 

344 

4.672 

1,822 

1,553 

Red - 

T) 

280. 

3,062 

1,020 : 

1,404 

Green - 

5 

202 

6,26 1 

1,655 i 

1 

1,800 

1 



025 

13,5*95 

L 

5,106 

4,407 

1 


Averages per Palm. 


1 


Female 

1 

j Female 



Mature 

Race 

Spadices. 

flowers 

per 

flowers 

per 

Fruits 

2 months 

Mature 

fruits 

fruits 

per 


i 

L 

spadix 

palm. 



spadix 

Yellow . 

00 

13.0 

940 

304 

311 

4.5 

Red 

58 

lO.O 

012 

326 

203 

5.p 

Green - 

58 

21.4 

1,252 

331 

278 

4.8 


PERrENTAGES — F rUITS TO FeMALE FlOWERS. 


Race 

Total 

female 

flowers 

Fruits at two 
months 

% 

Fruits 
at maturity 

% 

Loss of fruits 
2 months to 
maturity 
% 

Yellow - 

4,672 

38.9 

38.2 

5.7 

Red ■ 

1 3.062 

r>3.2 

47.8 

5.4 

Green - 

6,261 

26.4 

22.2 

1 4.2 
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PiiuiT Pkoditction for 3 Years, 1926 — 1928. 

The total numbers of ripe fruits obtained from the young 
palms over the period of three years, 1926 — 1928, are given 
below,. The ^yellows’ are shown to have given "ah average an- 
nual production of 94.5 fruits. The ‘reds’ 89.6 and the ^greens’ 
88.2. The average production of the ^reds’ and the 'greens’ wiis* 
depressed, by the erratic spadix production of R.2 in 1928 an<l 
the late flowering of (1.5, althougli the latter was the heaviest 
cropper, notwithstanding its late start. As mentioned pre- 
viously, full production may not have been reaclied in the 
period under review. 


TABLE IX. 


Fuuit Pbodu(ti()n for 3 Teaus op Dwarf Palms. 
Planted Dec. 21st, 1921. 






1929 





1927 

1928 

Total Fruit 



si 

Race. 

Total 

Total 

calculated 

uraiKi 

Remarks. 



Fruil. 

Fruit, 

from 2 months 

j. otai. 






or over. 



1 

Yellow 

72 ■ 

104 

83 

259 

0 

2 


lor) 

127 

134 

SOI) 


4 

»* 

101 

105 

50 

256 


5 

»* 

79 

109 

55 

243 


(\ 


101 

104 

89 

294 








No spadix 

1 

. Red 

5() 

104 

65 

225 

•2:5.7.28 to 1.10.2K 

2 

»* 

no 

107 

84 

201 

No spadix 3.10.26 







to 12.2.27. 







18.6.28 to 







31.12.28. 

a 

*» 

97 

72 

123 

292 


5 

»♦ 

87 

91 

125 

303 

No spadix 1 1.6.28 

t; 

99 

111 

112 

101 

324 

to 2.7.28. 

1 

Green 

74 

89 

88 

251 

Started to flower 

2 

•9 

74 

84 

85 

243 

21.1.26. 

3 

*9 

72 

90 

123 

285 


5 

99 

45 

143 

133 

321 

Started to flower 



(8^ mths. 




16.4.26. 



only> 





6 

99 

73 

68 

88 

224 









Totals 


1,207 


1,509 


1,371 


4,087 
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Average Production. 


Race. 


1928. 

1929. 

Annual average 
of 8 years. 

Yellow 

lll.G 

109.8 

82.2 

94.5 

Red 

82.2 

97.2 

89.0 

89.G 

Green 

67.{i 

94.8 

102.4 

88.2 

Mixed 

80.5 

100.(5 

91.4 



Matukation Period oe the Pruit. 


It is iioi. possible to asoeriain by external 

appearaiKJfcs when a fruit bas reached, ami not passed, the stage 
at wliitdi it is .fully mature, so that tlie exact time from flowei- 
iiig* to ripening can only be estimated. The fruits of all of 
the palms w(U*e picked when tin* husks had lost all of their 
distinctive colour and were quite brown ajul dry. 

The Table X shows that, from the flowering to the date 
the fruits were picked, the perio<l which ehq)sed was for the 
‘yellows’ Pi. 4 months; ‘reds’ 1»{.4 months and ‘greens’ Pl.l 
months. The yellow fruits, tJierefore appear to reach 
maturity about one month earlier than the others. In this 
connection it is possible that the fruits may have reached 
maturity 3 — 4 weeks earlier than indicated by the pcuiods 
above (flowering to picking). 
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TABLE X. 

Matuiiation Period of Fruit in Months. 


Race. 

Polm 

No. 

Fruits picked 
in 

Fraits picked 
in 1927. 

Remarks. 

Yellow 

1 

12 months. 

12 months. 

Early ripening 



12.2 

12.4 



1 

12.3 

12.(5 


*♦ 

5 

12.4 

18. 


** 

6 

12.3 

12.8 



average 

12.2 

12.5 


Red 

1 

i2.e 

12.8 

Early ripening. 

9 * 

2 

18.4 

18.1 


99 

« 

13.3 

18.8 


»9 


13.5 

18.7 


99 

1 6 

i 

14.1 1 

1 

18.(5 



average 

18.4 

18.4 

-- - 


(Irecn 

1 

13.4 

18.8 


99 

2 

18.8 

18.2 

# 

99 

8 

13.2 

13.8 1 


99 

5 

12.0 

12.8 

Early ripening. 

99 

0 

13.4 

18.0 1 



average 

13.1 

18.1 


Pollination of the Flowers. 


In our former article (loc. cit.) we stated that flowers 
were usually self -pollinated owing to the fact that the male and 
female phases of flowering of eac;h spadix produced hy tliese 
i*aees of dwarf palms overlapped each other. Although 
numerous insects; more })ai*ticularly bees, visit the male 
flowers to collect pollen and nectar, .few appeared to be attracted 
by the female flowers situated near to the bases of the 
branchlets of the inflorescence, and following the results of 
experiments the opinion was expressed that pollination was 
effected chiefly by the wind. 

As yet there is no detailed survey of the insfjct visitors 
to the flowers and the role they may play in scattering pollen 
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or facilitating self-pollination in other ways. Aldaba (2) 
showed that in the Philippines the amount of pollen carried 
by the wind, from cluster to cluster on the same tree, was pro- 
bably enough to pollinate the female flowers of tall j)alms when 
the male phase of the flowtiring spadix overlapped tlje female 
plmse of the previous spadix. As this could occur between 
different spadices on the same tree, it could be accomplished 
far more readily on a palm where there was an ample supply 
of i)ollen available on the same spadix. 


ItKSlTI/rs or (JERMINATING THE FrUITS. 

The three races of dwarf })alnis are growing in tliree lines 
along three sides of the compound of the office at Parit Buntar. 
They are separated frojii each other in the lines at distances of 
20 feet to 00 feet only, so tliat, if any appreciable amount of 
(aos8-j)olli nation due to wind or iuseefs occurred, it would he 
noticeable in tbeir progeny. 


A innnber of friiils of each was, therefore, collected and 
germinated and (teitain of them planted out at the Coconut 
i^xperinient StatioJi, Klang* 


Tile germination lesults of this second generation of nuts, 
totalling 642, showed that, in respect to tlie colour of the young 
shoot and subsequent growth, they were apparently true to 
the type of palm from which they w(»re taken, with three ex- 
ceptions which all occurred amongst the “greens”. G.l gave 
two red plants and If. 6 one red plant. This was thought to be 
due to a mistake in labelling because tlie character for green 
plants is likely to be dominant to red — still cross-polliTiation 
w^as possible. 


Twenty five plants from eacdi palm were planted out from 
the germination beds and these are now nearing the flowering 
stage. To date no characters suggesting hybridization in this 
planting have been observed. 


(‘^) Aldaba V.V.— Philippine AgriculUirisi, Dec. 1921. No. 5. 



Germination Besults of Fruit from Individual Palms 
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Total 186 Total 223 ! Tofal 233 
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Leaves and Leat Peoddction. 

The number o.t' fully opened leaves of all ages, which 
forms the crown, may vary from 24 to 28 in palms up to seven 
years old. As a rule there are fioni 8 to 10 expanded leaves 
above a spathe which has newly opened. 

As a spathe with its spadix is produced, normally, in the 
axil of each leaf once flowering starts, the rate of leaf-produc- 
tion can be calculated from the rate of opening of successive 
spathes. As one spathe follows another at intervals of about 
three weeks, 17 to 19 are produced each year, which numbe}' 
would also be the number of leaves wliich unfolded during that 
time. 

A leaf may not fall for some weeks after the fruit on its 
spadix has ripened so that the time which elapses from unfold- 
ing to shedding varies but is approximately eighteen months. 
Should, however, disease attack tlie base of the stalk, it may 
fall earlier. 

From the data which has now been given it is possible 
to make a diagrammatic sketch (see previous page) of a dwarf 
palm in bearing. 


Ckofs. 

During the past 7 or 8 years vaj'ious estimates of crop 
returns from dwarf palms have given from 16 to 25 pikuls of 
copra per acre per annum as a fair yield for palms in full 
bearing under good average conditions. Few dwarf palm areas 
have yet reached the full producing stage, but it may be 
mentioned that ojie estate has recorded a yield of 19.29 pikuls 
of copra per acre from 100 acres of palms in their eighth year. 
This is the highest crop yet recorded for dwarf palms though 
other estates are obtaining crops approaching that figure, which 
has only rarely been touched by mature palms of the tall 
variety^ 

The fifteen dwarf palms, from which most of the data used 
in these ‘‘observations’’ are derived, have averaged 80.5, 100.6 
and 91.4 fruits per annum in tlieir 5th, 6th and 7th years 
respectively, from planting under good conditions though the 
soil in which they stand is distinctly heavy. 

This rate of production of fruit gives an average per 
annum from 5th year from planting of 91 fruits per palm, and 
there seems to be no reason why this average should not be, 
maintained and even improved. These palms are not growing' 
under ordinary estate conditions, being subjected to rather 
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more shade from adjacent trees and hedges, but their average 
yield of fruits would give a calculated yield of some 15 pikuls 
of copra per acre from 5 year old palms which is undoubtedly 
useful compared with tails of the same age or even older. 

Under ordinary estate conditions where 90 — 108 palms are 
planted to the acre, the commercial aspect of dwarf palms can 
be gauged from the average figures in Table XII, which are 
derived from actual returns colleided from six estates and 
represent over 1,300 acres of dwarf palms. 


TABLE Xll. 

Production of Dwarfs and Talls compared. The Figures 
FOR Dwarfs are averaged from 6 Estates. 



Dwarfs. 

[ 

Tails. 

No. of palms planted per acre 

00 

48-55 

Crop in pikuls of copra per acre 4th year 

2.20 

0 

>» »» »» ♦♦ >» ^th ,, 

i 

6.10 

.5 

9$ If ff ft fi tf ff hth „ 

7.52 

2.00 

ff ff ff ff ff ff ff 7th ,, 

9.24 

4.00 

ff ff ff If ff f, ff ^th ,, 

11.68 

6.00 

From 10th year (estimated) 

13.00 

8.73 

No. of nuts per pikul of copra (mainly yellow) 

560 

251 

ditto - average of two estates (mixed dwarf palms) 

482 

251 

ditto > green race only - estimated. 

430 

251 

Weight in grammes of copra per nut (to nearest 

10 grms.) 

180 

260 

No. of nuts per palm per annum (conditions 

favourable) 

90 

56 

Prodnalion of copra in lbs. per palm per annum 
(favourable conditions) 

25 

32 

Production of copra per acre per annum in lbs. 

(favourable conditions) 

2250 

1600 
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From the above Table it can be seen that in addition 
to early maturity of the dwarf palms, they produce, under 
favourable conditions, some 25 lbs. of copra per palm per 
annum ns compared with 32 lbs. from 'Halls”. Hence, the 
advantage of dwarf palms over "tails” is that 9U palms can 
be planted to the acre as against only 50 "tall” palms and 
since 04 dwari palms (04x25 — 1,600 lbs.) can produce as 
much copra as 50 Halls’, the^ production of the remaining 26 
dwarf palms per acre is roughly a measure of the higher 
returns per acre of which dwarfs are capable compared with 
"tails” at the present time. 

In collecting the above figures one estate had planted 
108 palms to the acre, but all the others carried only ninety 
palms. As these figures are averages it must be understood 
therefore, that where conditions are good higher yields will 
be obtained, and conversely, uncongenial conditions or lack 
of attention will result in poorer crops. Thus, on the estates 
included in the above averages the production from ‘dwarfs’ 
in the eighth year ranged from 8.72 pikuls per acre to 19.29 
pikuls. Dwarf palms are mature three or four years earlier 
than ordinary tall palms, and they produce profitable crops 
from their fifth year onwards as shown in Table XII. 

♦ 

In four out of the six estates the yellow type of dwarf 
was cultivated almost exclusively and hence the high figure 
for the number of nuts ret^uired to produce one pikul of copra. 
Two of the estates carried mixed populations of red, green 
and yellow palms and from these two estates 482 nuts only 
were required to make one pikul of copra. The dwarf planta- 
tions under observation are not yet mature enough to supply 
production figures beyond the 8-9th year from planting so that 
the average yield of 13.00 pikuls of copra per acre for mature 
dw'arfs is estimated. Against this 8.734 pikuls of copra is 
quoted as the average production from tall palms and this 
was the actual * average derived from figures collected from 
30 well known estates, though for favourably situated estates 
the average exceeds 9.00 pikuls. The price obtained by 
estates for copra derived from dwarf palms does not differ 
materially from that paid for copra from tall palms, in fact 
most estates do not even separate them in preparing consign- 
ments for sale. 

On most areas on which dwarf palms are planted the yel- 
Ipw type predominates excessively, being popular on account 
of its bright appearance. This fact is to be regiietted since, 



although it may yield a few more fruits per palm in its 
early years as is indicated in Table IX, it is now known that 
the yellow type on the average produces a smaller fruit yield- 
ing less copra per nut than either the red or the green ,j.ype 
as shown in Table XIll. Moreover, the yellow type pro- 
<iuces meat which aj^pears to be more difficult to cure com^ 
pared with that from the red and green iyi)es. Possibly high 
sugar content may a(^«*ount for this dilfic.ulty for the meat 
and the milk of the yellow dwarf are said |o be sweeter than 
those from other dwarf types or than ‘Malls”. 

Furthermore, the yellow type appears to be more readily 
subject to pest attacks and less resistani to poor conditions 
generally, than either the green or the red type. The green 
type is undoubtedly the hardiest as was anticipated several 
years ago on theoretical grounds. 

TABLE XIII. 


Estate Production — the number of nttts required to 

PRODUCE 1 PIKUD ( 13»3 LBS.) OF CoPRA. 


Race. 

i 

Estate. 1 

1 

No of nuts. 

Oopra 
in pi kills. 

Xo. of nuts 
per pikul. 

Oreen 

A i 

1 ,500 

4.115 

402 


B 1 

500 

1.035 

48.8 

t* 

C 

1,422 

3.7(iO 

405 


Totals 

3,422 

8.910 

\ 

Average ==■ 407 

Red 

A 

m\ 

2.225 

448 


B 

100 

.20 

500 


0 

120 

, .26 1 

i 

401 


Totals 

1,210 

1 

i 2.i)«r) 

Average =453 

Yellow 

A 

1,482 

8.040 

488 

ft 

B 


1.700 

508 


C 

1,498 

8.028 

408 


Totals 

8,975 

7.828 

Average «« 508 
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The figures in the abuTe Table were supplied by three 
estates A, B, and C which, at the request of the writers, 
kindly carried out carefully supervised tests of the Com- 
parative amounts of copra obtainable from nuts of the three 
different colour types. 

The Table shows that the number of nuts required to 
produce 1 pikul of copra for the green type averaged 407 
nuts, for the red type 453 nuts and for the yellow type, 508 
nuts. These figures would probably be increased by 5% in 
each case under ordinary estate routine as they are derived 
from an insufficiently large number of nuts to ensure accu- 
racy, but they definitely indicate the approximate proportions 
which exist between the three colour types as copra producers. 
The figures also show that the average sixes of the nuts of 
each type vary considerably on the three estates; this is, no 
doubt, mainly due to varying environmental conditions and 
to different degrees of cultivation. 

At the same time it must be mentioned that inherent 
variation in sixe of nuts is marked. Thus dwarf palm E.B. 
No. 139 (Green 3) has consistently produced nuts some 20% 
larger than those of any of the other palms under observation 
by the writers; The result of an examination of bulked 
samples of small numbers of nuts collected from various 
sources is shown in Table XIV. The figures in this Table, 
though only derived from a very small number of nuts and 
therefore subject to a wide margin of error (probably not less 
than 10%) roughly confirm the proportionate copra producing 
abilities already indicated in Table XTII. 

Thus, for the green type the average weight of copra 
produced per nut was found to be 143 grammes, for the red 
type 139 grammes and for the yellow type 129 grammes, and 
by calculation these figures would give 422, 434 and 468 nuts 
respectively to one pikul of copra for green, red and yellow 
types. 
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TABLE XIV. 
Analyses of Dwakf Fruits. 


Race. 


Average weight in 
grammes per nut. 

% Mois- 

% Oil on 
dry basis. 





ture in 






copra. 



Nut 

Meat 

Copra 



Green Lot A - 11 nuts 


480 

248 

134 

9.01 

65.78 

„ B-12 „ 

- 


281 

131 

6.70 

64.32 

M >♦ C - 20 „ 


560 

25» 

135 

— 

— 

„ „ D-20 „ 

- 

710 

387 

162 



Averages 

- 

684 

248 

143 

7.R0 

05,02 

Red Lot A - 1 1 nuts 


620 

275 

140 

8.81 

64.10 

*» B — 9 ,, 

- 

460 

2»6 

136 

8.54 

68 88 

„ C-24 „ 

. 

550 

260 

184 

8.84 

65.69 

*f 1* 11 *” 19 


640 

278 

148 



Averages 

- 

557 

243 


8.37 

65.94 

Yellow Lot A - 12 nuts 


420 

201 

123 


64.91 

*» »» B — 1 2 yy 

- 

590 

252 

126 

8.61 

66.22 

M C-24 yy 

- 

470 

281 

120 

— 

— 

*t yy D — 22 y. 

- 

550 

280 

143 

5.95 

63.70 

Averages 

- 

511 

245 

129 

7.74 

64.78 


Table XIV also shows the average nu)isture (;ontent of 
the various copra samples and the oil content expressed as 
a percentage of the dry weight of copra. The average oil 
content percentages of the three races are approximately the 
same and coincide with the average oil content of copra de- 
rived from the ordinary tall varieties of palms which fluc- 
tuates normally from 04 — 66% in this country. 

In the Table^ the ‘‘D’’ lots all came from the same source 
and it is noticeable that these samples in each case show a 
higher copra content per nut than the other lots in each 
class. This is probably due to better environmental oondi- 
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jionSy particularly as regards soil, and shows how improved 
42 onditions tend to produce larger nuts. The moisture and 
/•oil percentages were determined by officers of the Chemical 
Division of the Department of Agriculture to whom thei 
writers are indebted. 


Economic Lifk of thk Dwauf Palms. 

Doubt is sometimes expressed regarding the length of the 
economic life of dwarf palms as compared with the ordinarj^ 
tall types and it has often been assumed that it is limited* 
to 17 — 20 years. This supposition is based on statements 
.made by Banjarese cultivators who have been accustomed 
to grow the dwarf palms in the Krian District of Perak 
State where for 9 months every year the land is inundated 
for padi cultivation and even in the brief dry spells of 
weather between the padi season the water table never drops 
more than two feet below the surface of the soil. Dwarf, 
palms at least 35 years old and still bearing quite good crops 
can be seen as isolated trees, usually planted for ornamental 
purposes, in various parts of the country and though no 
plantations of dwarfs of sufficient age exist to guide opinion 
there seems no reason why they should not produce profit- 
ably for at least 35 years under good estate management. 
Observations have idicated that where general conditions for 
growth are good, the dwarf palm gives excellent returns but 
where conditions are only fair or rather difficult, they are 
not so satisfactory. The green type, as has been shown, 
produces the best individual fruits from the viewpoint of 
copra production and approximately equals the other dwarf" 
types in the number of fruils matured annually. 

The green dwarf, under fair average conditions, is 
capable of producing some 25 lbs. of copra per palm per 
annum which is nearly as much as the average tall palm 
produces, (about 27-28 lbs.), whereas double the number of 
dwarf palms can be planted per acre of land hence the green 
dwarf should prove a lucrative investment. 


OrrHBn Advantages of Planting Puke Backs of Dwarf 

Coconuts. 

The planting of pure races of early fruitipg dwarf coco- 
nuts which grew and yielded well under local conditions 
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offers certnin advantages over the tall forms at the present 
time, among these being — 

(a) Similar growth and fruiting eharaoiers. 

(b) Eacih palm is geneticially a high-yielder. 

(c) The palms mature evenly. 

(d) The probable production of copra of less variable 
quality. 

The above remarks would apply equally well to the tall 
types, but as far as is known there is none as pure genetic- 
ally as the local dwarfs we have described, with the result that 
in all plantations there are bad, medium and good yielding 
palms. 

In our paper (3) on variation in tall coconuts we have 
shown (a) that the co-efficient of variability in fruit pro- 
duction is as much as 37% of (he mean production, (b) that 
19% of the palms on an average estate are not profitable, 
^c) that 13% of the average population produces 22% of 
the crop and (d) that high-yielders remain high-yielders and 
pbor-yielders remain poor-yielders. 

Many of the tall palms we have studied have produced 
an average of 85 nuts and over per annum (records cover a 
period of eight years) so that apart from the question of 
early maturity of the dw^arfs, if tall forms could be obtained, 
which would breed true, as the dw^arfs do, to the character 
or characters for high yield, then these would prove superior 
to .the dwarfs in yield of copra per acre, and perhaps in other 
ways. 

. This aspect of ^’oconut production is being dealt with 
by the Botanical Division of the Department in the Coconut 
Experiment Station where breeding experiments with both 
tall and dwarf races are in progress. 


Toddy fdom Dwabf Palms. 

Dwarf palms would appear to be useful from the view" 
point of ‘‘toddy’’ production since the young palms usually 
flower 3-4 or even more years earlier than tall palms and 
approximately twice as many palms can be planted to the 

(3) Variation in Coconuts. H. W. Jack and \V. N. Sands. Malayan 
Agricultural Journal. Vol, XV. No. U (1927). 
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acre. Moreover, the spadices of dwarf palms are produced iu 
more rapid succession and ai-e more easily accessible than 
those of ‘tails’ though more spadices have to be tapped to 
produce the same amount uf liquid as compared with tall 
palms. Tamil coolies prefer “toddy” derived from dwarf 
palms because it is sweeter and more palatable than that 
produced by tails. 

The 3 rield of toddy per day from young ‘dwarfs’ varies 
from half a pint up to about six pints, but a fair average 
yield per palm would be about one and a half pints daily. 
Tall palms would average about double this quantity, but* 
the rate of collection u’ould be slower and more arduous. The 
'chief factors in favour of dwarf palms in this connection are 
the ease of cxillection of liquid, the earlier returns as compared 
with tall palms, and the popularity of the liquid on account 
of its sweetness. 


SuMMABT. 

1. The germination, growth, flowering and fruiting 
characters of the three common races of dwarf palms are 
described. 

2. The cropping abilities of the ‘dwarfs’ are shown ’in 
detail for 15 palms which have been under strict observation 
since germination. 

3. Crop returns from dwarf areas of six commercial estates 
are averaged and compared with average returns from com* 
mercial areas of “tails”. 

4. Variation in average copra producing ability between 
the three common dwarf types is outlined. 

5. It is shown that, given suitable conditions and fair 
treatment, the dwarf palm ^particularly the green race> is a 
sound commercial proposition. 


Received for piihlication 9th April, 1927, 



Plate I. 



Dwarf Yellow — 4 years old. 






I’l-AIK II. 



Dwarf Yellow' — 7 years old. 






Plate III. 



Dwarf Red — 4 years old. 







PlATE IV. 



Dwarf Red — 7 years old. 






Dwarl Un‘i‘h — 4 .years (ilcl. 





l‘l.ATK VI. 



Dwarf Green — 7 years old. 






Piqni-a Frntt Oito^ 

0. D. V. Georgi, 

Ag. Agricultural ChemitU 

Introductory. 

Fiqui*a, Caryocar villomm, a large tree indigenous to 
Brazil is a comparatively recent introduction to Malaya, the 
first seeds having been imported about nine years ago lor 
planting under estate conditions. 

The trees have made good growth, being now about oO 
feet high and with a spread of branches approximately equal 
to the height. 

The trees flower between the months of March and June, 
the fruits ripening during October and November. 

Piqui-a fruit, like oil palm fruit, contains two oils, one 
present in the pericarp of the seed, the other in the kernel. 


llEscRimoN OF Fruit. 

The sub-drupaceous fruits, which may contain as many 
as three or four seeds, are globular in shape, measure 4 — 4J 
inches in cross section and approximate in size to large oranges. 
Wlien there are two or more seeds present the fruit tends to 
assume an oblong shape. The outer layer of the pericarp, 
•which is approximately J inch in thickness, is light Wwn in 
colour and smooth in texture. 

It is interesting to note that this outer layer contains a 
relatively high percentage of a tannin of a pyrogallol type, 
amounting to approximately 9.0 per cent on the fresh material, 
equivalent to 33 per cent on a moisture-free basis. 

The seeds, which vary from 2^ to 2| inches in length, 
are flattened at the base and rounded at the apex. The inner 
layer of the pericarp surrounding each seed and approximately 
J — I inch thick is yellow in colour and contains oil. The 
material composing this layer darkens oii exposure to air. 



The shell of the uni varies in thickness from approxi- 
mately i inch on tbe sides to ^ an inch at the apex, the shell 
itself being (‘.oini)ose<l of two layers, an oilier layer full of 
brittle spicules and a hard thin inner layer. 

The kernel is about 2 inc^hes long and f inch thick and 
is covered with a dark brown testa. The flesh of the kernel 
is white. 


Composition of Ffijit. 


Tbe following table shows the approximate composition* 
of the fresh fruit, ihe inner layer of peril*, arp and the kernel : — 


Fresh fruit. 

Average weight of fiuit. 3Q0 grammes. 

per cent. 

Proportion of outer layer of pericarp ... 7fj.9 

Proportion of inner layer of pericarp ... 13.1 

Proportion of shell ... 11.3 

Proportion of fresh kernel ... 1.7 

Proportion of pericarp oil on fresh fruit 6.2 

l^roportion of kernel oil on fresh fruit ... 0.8 


Inner layer of pericarp. 

Moisture . . . 34.4 

Oil (petroleum ether extract') ... 47.4 

Itesidue (by difference) ... 18.2 

Oil (calculated on moisture-free basis) ... 72.3 

Kernel, 

Moisture .. 26.6 

Oil (chloroform extract) .. 45.1 

Residue (by difference) ... 28.3 

Oil (calculated on moisture-free basis) ... 61.4 


Charactehistics of Oils. 

Owing to the small number of fruits available it was not 
possible to prepare sufficient quantities of eithw of the oils 



for the determination of the more important analytical con- 
stants by treating the material in the small laboratory hand- 
press. Both the pericarp and kernels were therefore solvent 
extracted, the former with petroleum ether and the latter with 
chlorofoim. 

The pericarp oil is reddish-orange in colour and has an 
agreeable odour. When (jooled a few degrees lielow the normal 
atmospheric temperature the oil solidifies to a fat which is 
somewhat lighter in colour. 

The kernel oil is yellow isli in colour and semi-solid at 
ordinary temperature. The oil is odourless when cold, but 
develops a slightly unpleasant odour on heating. 

The table on page lOJ) gives the details of ihe physical 
and chemical characteristics of the oils, average figures for 
palm oil being added for comparison with those for the peri- 
carp oil. Figures sliowing the constants of an oil from another 
species of Caryocar, referred to in “Uhemical Technology and 
Analysis of Oils, Fata and Waxes”, Lewkowitsch and War- 
burton, Vol. II, page iVi? are also added for comparison with 
tliose for the kernel oil. ^o figures appear to have been pub- 
lished previously for any pericai*p oil from a Caryocar species. 


It is interesting to note that this oil from Caryocar 
tornentosum, known as Sawarri or Souari fat, is sometimes 
referred to as “Pekeanut” oil and as regards its constants they 
will be seen to be similar to those for the kernel oil from the 
present species under examination. 


liEMAUKS AND CONCLUSIONS. 


The results of analysis show that the (H)ustaiit8 of the 
pericaip oil agree closely with those for palm oil and it ap- 
pears probable therefore that piqui-a pericai-p oil can be used 
for similar purposes. The oil is easily bleached and high 
quality oil would therefore be suitable us a basis iu the pre-. 
paratiou of edible fats. 

A series of experiments showed however that in the pre- 
paration of high quality oil it would be necessary to treat the 
ripe fruits without delay owing to the presence of an enzyme 
causing free fatty acids to develop on storage:' 
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Specific gravity at 40°C 
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The kernel oil, similar to the oil from Caryocar 
tomentosun, could also be used for edible purposes. In this 
connection it is interesting to note that the kernels of this 
species and the allied species, Caryovai' hurifrrum , are highly 
esteemed as dessert nuts in West Indies and South America. 

In conclusion the writer desires to express his thanks to 
the Directors of the Irai Co., Ltd., for permission to publish 
the results of the investigation. 

Received for yuhlicatiou 2(iih April, 1929. 



Oil from Hydnocarpiis Anthalmintica. 

C. U. V. Georgi, 

Ag, Agricultural Chemist 

and 

Gi3NN Lay Teik, 

' ' Assistant Analyst. 


Intkoductoey. 

A consignment of fresh seeds of Hydnoaarpus antheU 
mintica, Pierre was received recently from the Government 
Experimental Plantation, Serdang where this tree is being 
cultivated. 

As is well known the question of the cultivation of this 
tree has attracted much attention recently on account of the 
application which the oil .from the seeds finds in the treatment 
of leprosy. 

A full description regarding the introduction of 
Hydnocarpus anthelmintica to Malaya, its habit of growth 
under local conditions and tlie methods of cultivation employed 
at Serdang has already been published in this Journal, com- 
pare “Chaulmoogra and Hydnocarpus Oils”, Vol. IV, 1927 
No. 4, page 114, the article being ba^l on information 
published during the previous year in ^e Bulletin of Mis- 
cellaneous Information issued by the Iloyal Botanic Gardens, 
Kew. 

In this connection it may be mentioned that both Hydno^ 
carpus Wight Ulna, Blume and Turahtogenos Kurzii, the seeds 
from whicli yield oils similar to tliat from Hydnocarpus 
anthelmintica, are also under cultivation at Serdang. 

Fixim a chemical point of view the fatty acids .present in 
the greater pmportions in these oils, namely chaulmoogric 
and hydnocarpic acids, are unique among naturally-occuring 
fatty acids on account of their cyclic structure and optical 
activity. 
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' Flirt lier, since from a meilical point of view better resnltn 
have been ol»tained in certain cases with preparations 
containing hydnocarpic acid derivatives it is csseutinl to 
determine as early as possible whetlier this acid is present in 
the oil from the H . anthelmintica now under cultivation at 
Serdang. Such an investigation will, however, only be pos- 
sible when larger supplies of the seed are available. 

Although the amount of seed available was insufficient to 
permit of a detailed examination of the fatty acids it is con- 
sidered advisable to puldish the jireliminary results in view 
of the world- wide iiitere;;i now being taken as regards both 
chaulmoogni and hydnocarpus oils as a cure for leprosy. 


Oil (^f>xTKXT of Sked. 

The seeds were brown in colour, f - 1, inch long and ^ - f 
inch broad. A hard shell encloses the kernel, which is covered 
with a thin reddish-brown skin. The flesh of the kernel is 
white. 

The results of analysis are show^n in the following table. 


Spf^d, grammes. 

Average weight of seed ... 2.42 

Average weight of kernel ... 0.77 

per cent. 

Proportion of shell ... 68.2 

Proportion of kernel ... 31.8 

KerneL 

Moisture (loss at 100^*0) ... 26.5 

Oil (petroleum ether extract) ... 42.5 

Besidue (by difference) ... 3L() 

Oil (caVulateil on moisture-free basis) ... 57.8 

Oil (calculated on fresh seed) ... 13.5 


Analytical Constants of Oil. 

The kernels were crushed by passing between rollers, hut 
owing to the moist state of the kernels it was necessaty to dry 



the resultant meal before pi^esHin^f iti the sxnall lai»orator; 
haud-press. No difficulty was experiemted as regards the ex- 
pression of the oil. The cnule oil was tiltered to remove traces 
of moisture aiid matter in suspension. 


The oil was pale yellow in csolour and had a pleasant 
odour. 


The average results of duplicate determinations for the 
more important analytical constants are shown in the follow- 
ing table. • * 


0/7. 

Spcidtic gravity at 
(ivater at — 1) 

Refractive index at 27® C 
Saponification value 
Iodine value (Wijs) 

A<'id value 

Oxitical rotation 
(chloroform solution) 


0.9429 

1.4726 

206.4 

81.5 

1.0 


... +47.9®at29®C 


Fatty Avith, 

Solidifying iioint (Titer value) ... 39.1®C 


Mean molecular weight 
Neutralisutjoii value 
Iodine value (Wijs) 

Optical rotation 
((‘hloroform solution) 


... 260.5 
... 215.3 
... 84.8 

... +49.7® at28.8®C 


Rem.^rks axd Conclusions. 

The low oil content of the fresh seeil, 13.5 per cent, is 
due to the relatively high moisture content of the fresh ker- 
nel. With a normal moisture content of 10 per cent for the 
kernel the oil content of the seed would increi^s^ to ap- 
proximately 16 per cent, a figure slightly below that recorded 
fiasr this se^ from other sources. 



174 


The trees from which the seed was collected are, however, 
only in the early fruiting stages and it is possible therefore 
that with an increase in age of the tree there may be a slight 
increase in the oil content of the kernel. 

The figures for the chemical and physical constante of 
the oil and fatty acids agree favourably with those published 
by other workers. 

A feature of the oil is the low acid value. In this con- 
nection attention is drawn to tlie importance of treating the 
kernels without delay if oil of good quality is to be recovered. 
Under estate conditions there should be no difficulty as regards 
this procedure but if seeds are left lying about before collec- 
tion and stored without being dried there will be a (con- 
siderable increase in the acidity of the oil. 

As mentioned previously however it will only be possible 
to judge the full value of the oil from the medical point of 
view when some idea has been obtained of the relative pro- 
portions of the fatty acids present in the oil. 

Received for puhltaaHon 2dih Maj/y 1029. 
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General Considei-ation on a Soil Survey of 
Malaya. 

W. N. C. Belgrave, 

Plant Physiologist * 

Most progfressive roiiii<ri«s during the last three decades 
liiive undertaken some form of soil 'purvey with the idea of 
facilitating agricultural practice by ascertaining the distri- 
bution of different kinds of soil and, by utilising previous 
experience, of predicting the parts of the country most likely 
to be suited to various crops and the soil treatments likely to 
give the best results with each crop. 

It will readily be realised that the actual nature of the 
soil at any particular spot is not the only factor involved, 
climate and topography playing very large parts from the 
agricultural standpoint. It is an easy, although a time- 
cousuming task, to describe the soils of any area in terms of 
some particular character, such as physical composition 
(proportions of particles of different sizes) or chemical com- 
position but trouble is ai once encountered when an attempt 
is made to group soils, i.e. to classify them. What basis 
should be chosen, and should it deal with intrinsic properties 
or with genetic relationships? It is agreed that no one 
stratum of the soil nor character can entirely be relied on, 
and a selection must be made from a number of characters. 

The earlier surveys, especially those in the United States, 
started with classification based on geological origin, as \i 
is leasonable to suppose that soils formed from similar rocks 
should be similar in many respects. As the surveys extended 


* In charge Bivifion of Soili and Plant Pbysiologj. 
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however it was found that these relationships did iiot hold, 
similar parent material producing widely different soils 
UTider different climatic conditions. Itecently the very active 
Itussian workers have classified soils on the basis of climate 
and have shown that, subject to certain limitations, similar 
climates tend to produce similar soils irrespective of geological 
origin. 

Until recently no systematic soil work had been carried 
out in Malaya and when a definite Soils Uivisioii was cons- 
tituted the most pressing task appeared to be that of classifi- 
cation; especially in view of the impracticability within any 
reasonable time of a detailed soil survey of the whole area 
Malaya. If a satisfaciory classificaiion of soils on easily 
n(‘.cessible areas could be devised it mighi then be possible 
approximately io predict the soil characteristics of larger in- 
accessible areas, due regard lieing paid to modifications due 
io topography. 

Ill spite of the failure of geological classifications in the 
U.S.A. it seemed not improbable that when dealing with the 
relatively very small area of Malaya over wdxich the climatic 
conditions ^from the soil-forming standpoint) are uniform, 
such a basis might be useful, ns very considerable iireas of 
Malaya have been dealt with by the Ueologicul Survey and 
the I'esults given on the “(Geological Sketch Map of Malaya’ \ 
To test this a detailed survey was carried out over a limited 
and accessible area. The results of physical analyses of the 
samples collected are described in the succeeding paper. 

It is believed that the results of this preliminary survey 
show" that the inland soil (i.e. those formed /// ntfv or nearly 
so) can broadly be grouped on a geological ba^is, climatic 
factors having, as anticipated, acted uniformly. 

To verify the suggested grouping, it will be necessary 
to carry out analyses on different areas throughout the coun- 
try. At present we have outside the surveyed areas only a 
limited number of samples taken for other purposes. These 
as far as they go, confirm our conclusions. It has been de- 
rided that this work of checking must await the completion 
of detailed work on the difficult problem of the coastal allu- 
vial soils, and it is thought that the results already obtained, 
which might be of some help to planters, should be published, 
with full reservation of liberty to change the suggested classi- 
fication should further work indicate the desirability of such 
a step. 
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In view of the limited scope of the succeeding article 
reference to chemical analyses and the place of our soils in 
a world-scheme of classificatiou has been omitted. These and 
other points will be taken up later when a comprehensiTe 
discussion of Malayan soils is published. 

Assuming that the classification put forward is correct 
we have next to enquire in what way the work may benefit 
agriculturists. We are immediately faced with a difficulty 
already set forth by the writer’*' viz. that there exists no 
fund of previous experience with any inland dry land crop 
except rubber. This at -once limits us to the simplest deduc- 
tions, those based on mechanical composition. Information 
regarding manuring and soil treatment generally will only 
be available after (considerable experimental field work with 
different crops on the various soil types. 

With regard to mechanic^al composition we learn from 
the tables and figures in the succeeding article that of the 
high level aoiln (i.e. soils above valley level) - 

1. The “Ilaub’^ soils are far more uniform in texture 
than the other two groups, which show consider- 
able variation in the clay /sand ratio. Ou»'*e topo- 
graphy is known the texture of any area of 
“llaub” soil may therefore be assumed with but 
little sampling. 

2. Owing to the fairly general occur re me of gravel 
and stones, soils of the ‘dlaub” and “Granite'' 
groups have a more open texture than the “quart- 
zites" which even when sandy “jiack" badly on 
exposure. 

3. Erosion is always serious but an amount of erosion 
which will deteriorate a “quartzite" with its deep 
and rather uniform profile may absolutely ruin a 
“Granite" or “Raub" by washing away the high- 
ly differentiated top soil and leaving only a stony 
subsoil or indeed bare rock. Cases of such da- 
mage have actually occurred. 

Of the low level soils (valley soils) it emerges that the 
“(luartzites" are far more likely to exhibit undesirable fea- 
tures such as shales, black soil etc. than are the other two, 
and therefore need careful prospecting. 

* Anaunl Report tor 1927. This Journal XYl, p. 17u '28, 
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111 couclusiou the writer desires to emphasise the 
provisional nature of the classification adopted, and also to 
point out that none of the soils dealt with are “rich” in the 
sense of giving on analysis high figures for nutrients even 
in the virgin state. There are one or two geological forma- 
tions such as the “Pahang Volcanic Series’’ which when 
near the surface may produce “rich” soils, but they have 
not yet been surveyed, and in any case are of limited distri- 
bution, compared to the three groujis disc.ussed here. No 
soil in the tropics should how'ever lie condemned on the 
grounds of “poverty” alone, rubber furnishing an excellent 
example of a crop which flourishes exceedingly on extremely ' 
“poor” soils. 


Received for puhhcaiion I4th 1029, 



Preliminary Results of a Soil Survey in Selangor. 

J. H. Dennett, 

AmsUint Soil Chernist, 

In the previous paper it was suf^gested that in spite of 
the failure of a classificmtion of soils on a purely geological 
basis in the IJ.S.A. owing to the climatic conditions, yet in 
this countiy where climatic conditions are more or less uni- 
form, such a basis might be useful and it was with this idea 
in view" that a detailed survey over a restricted area was car- 
ried out. 

The fa(*tor determining the area over which the survey 
was made, w^as, in the first place acc^essibility, this being 
regarded as of paramount importance for rapidity of work. 
The second point w^as that the area sliould pass through the 
main geological formations. 

For these reasons the area chosen was one stretching 
through (^/heras and Klang to the sea, thus including the four 
main geological types and further imduding the Experi- 
mental Plantation of Serdang and Ayer Hitain Forest Reserve, 
the former being examined completely in delail and the lat- 
ier in detail near the road frontage. 

The four main geological types mentioned above are: — 

(a) Limestones and calcareous shales, phyllites with- 
out sandy beds which may be referred to collec- 
tively as the Raub series. 

(b) Quartzites, including sandstones, shales and cer- 
tain phyllites w"hich may be altered to schists 
near granite. 

(c) Granite. 

(d) Coast alluvium. 

The vast majority of the area of !Malaya which has )>een 
geologically surveyed has been shewn to consist of one of 
these formations. There are three additional geological types 
with which it is not proposed to deal here as the areas which 
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they cover are comparatively small and are not to l)e en- 
rouutered in the country over which the soil survey was 
carried out. 

The oldest formation is the Limestones etc (a). They 
were deposited on the sea floor in Palaeozoic times far from 
land, beyond the reach of sediment brought down to the sea 
by rivers. 

liater shallow water conditions set in and alluvium was 
brought dowji by the rivers wliich in the course of time un- 
der pressure became altered to quartzites and sandstones. 
Where this alluvium was in contact with limestone calcareous ' 
shales were formed. 

At a later date, the granite and allied rocks which now 
form tlie backbone of the peninsula, forced their way up 
througli the earlier formations. 

Lastly the coastal alluvium, which altlmugh its age runs 
into millions of years is geologically modern has been gra- 
dually formed by the erosions of the older formations, the 
sediments of whicli have been deposited on the sea floor by 
tlie rivers. 

This briefly .and in a very elejnentary way represents, 
in the main, the formation of these four types. Calcium has 
been gradually leached o\it of the calcareous shales until at 
the present iiine tlie overlying soils seem to be little or no 
richer in calcium than any other soils. 

High level alluviums have been formed in parts by the 
erosion of granites and quartzites and have apparently been 
deposited in many cases over limestone. Inland alluvium is 
still being formed at the present day and is discussed further 
in connection with soils as found in the survey. 

Survey Results. 

Sampling was carried out on the soil overlying each of 
the geological formations, detailed at first, the distance apart 
of sampling increasing as information was obtained about the 
different types of soils. 

It may now be stated that as a result of this survey it 
IS C/Oncluded, at least as far as the area suveyed is con«* 
oemed that there is a distinct soil type for each of the four 
formations mentioned above. 
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The soil overlying the alluvium however is not dealt 
with here, as the wliole of the coastal alluvium is likely to 
prove much more complex tlian the inland formations and 
requires separate consideration. The soils overlying the other 
three formations will be referred to in the rest of this article 
as 

(a) Raub family. 

(b) Quartzites. 

(c) Granites. 

The reason for so naming these soils will be made clear 
below, though it must be stated that these names are purely 
tentative, and they may have to undergo certain modifica- 
tions as further information bw‘omes availalde. 

The general features observed were ; — 

(a) The Rauh Family. 

The soils under this heading may be divided into two 
parts ‘‘soils above plain level” and “idain soils”, or more 
shortly “high level” and “low level” soils. The former 
might be further subdivided into “hill top soils” (including 
very steep slopes) and “general above plain level”. 

(i) High Level, 

The distinctive features of the soils above plain level 
is the appearance of hard “laterite”* beds at a depth of from 
eighteen to thirty indies generally, Imt whidi may be right 
at the surface wliere land has been subjected to heavy wash 
.(hill tops and steep slopes) or may, where conditions have 
caused an accumulation of soil on top, be some feet below 
the surface. They are in fact the soils which are commonly 
known locally as laterite soils, a name which it is better to 
iavoid as a soil description owing to the controversy as to 
the correct use of the term. 

These beds are always deep enougli to resist much penetra- 
tion by a sampling tool in contra distinction to quartzites, 
where “laterite” may occur but usually only ns a thin layer. 

It seems probable that these beds are a layer of accumula- 
tion of ferrugenous material leached out from the soils above. 

4>Lsterite is here used in its local popular sense rather than as a strictly 
Mcntiflo term. 
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The overlying soil is always of a redder colour than the 
quartaites except where swamp and waterlogged conditions 
have existed, when it may be reduced to a pale yellow. 

The soil above the laterite bed usually shews a good 
crumb structure and does not have that tendency to “pack’' 
exhibited by the quartzite. It is usual to find over 45 per 
cent of clay in the surface soil, in fact there is less variation 
in the clay of this type tlian in any of the others as will be 
seen from the correlation tables which are discussed below. 

In the lower layers the analysis of soil passing the 3 mm, 
sieve is deceptive as out of the total original soil as mucli 
as 75 per cent stones may be found by the time a depth of 
.two and* a half to three feet is reached. This is also brought 
out in the tables. The total sand at any depth is generally 
not above 25 to 30 per cent, the bulk of the coarse fractions 
being classed as gi^vel. 

(ii) Low Level. 

These soils would appear to be of the nature of a high 
level alluvium, probably overlying a limestone fioor. No 
soils of this t3’’pe occur in the survey area, but an excellent 
example may be seen on the road from Setapak towards Xiang 
Gates and for the first few miles along Balu Koad from 
Euala Lumpur to Batu. The distinguishing features of the 
areas on which these soils occnir may be said to be their flat 
open nature. The soils are usually w^hitish yellow in colour 
occasionally mottled and show a fairly open texture and crumb 
structure. They frequently “feel heavier” than their 
mechanical analyses would lead one to suppose which may l)e 
accounted for by the necessarily artificial nature of tlieir 
drainage. They do not appear shaly as the quartzite valley 
soils neither do they shew the darkening which is such a 
distinctive feature of the latter. 

<b) Quartzitk. 

The quartzite soils also may be divided into two groups 
(i) Valley Quartzites and (ii) General Quartzites, but owing 
to a much more intimate relationship holding between them 
than in the case of the two groups of the Raub family, they 
are here considered as a whole. 

This is probably the soil most commonly met with 
agriculturally in this country, though its actual area is con- 
siderably less than the granite, which covers the main range 
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of the peninsula; quartzite on the West side of the main range 
covers large tracts of undulating land which have been 
. agriculturally exploited. 

Its colour is usually a browiiisli orange. Ihis (H)lour 
does not differ greatly from that of granite, though on an 
average it is probably rather “brighter”. The soils around 
the Agricultural Department are typical of the quartzite. 
The mechanical composition seems to show much more varia- 
tion than the granite, the clay for instance on undulating 
ground may vary from 15-45 per cent and generally speaking 
the soils contain a fair quantity of silt. This type of soil 
has a tendency to “pack” and its crumb structure is con- 
siderably less than that of Granite or Ijaterite. 

Owing to the softer nature of the parent material there 
seems a tendency for the quartzite valleys to be much hioader 
than the granites and for heavy shaly formation to o(‘cur 
there. One of the peculiar features of this heavy shaly for- 
niution is the frequent inclusion of organic matter in a very 
finely divided state, wdiich on extremely heavy clays (fine 
fractions of the order of 70 per cent and over) is often present 
as free carbon, the soils being jet black when they are wet. 
Generally such dead black soils are modified at the surface 
and appear as a brownish black. These black soils seem to 
have definitely toxic effects on plant life due probably to 
ferrous iron compounds including iron pyrites. It is sug- 
gested that these (black) soils are formed by swamp conditions 
and from observations made at Serdang it seems Kkely that 
they generally ensue at what may be described as the centre 
of a swamp drainage area. Often a curiously impervious 
sandy bed is encountered in broad quartzite valleys and plains 
at a depth varying from four to six feet. 

On the other hand as in the cases of the granites, where 
quartzite valleys do approximate to the gorge type, the soil 
is usually more sandy than the surrounding land due no doubt 
.to the clay being swirled away and deposited in more open 
areas during heavy rain. 

A still further feature is the frequent occurrence, at 
depths which may vary between eighteen inches and over six 
feet, of a thin layer of laterite** often accompanied or some- 
times entirely replaced by quartz chips up to an inch across. 
This layer is generally not very compact and of only an inch 
or so in thickness and is fairly easily gone through. It would 
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seem to be a layer of accumulation between the upper 
weathered rock in the form of soil and the schist formations 
below. Leaching of the soil above appears to have freed 
iniieh ferrugenous material which has accumulated at the 
layer of separation of the schists and soil, with the formation 
of “laterite.** This has been mentioned above under Baub 
family soils. 

(c) Geanite. 

A soil which may vary from a pale yellow to a red 
in colour and generally approximately to a bright yellow. 
On undulating land it is a friable soil composed of sands 
and clay with little or no silt. A typical analysis of 
such a*soil would be clay 4() — oO, silt 0 — 5, sand and gravel 
56 — 45. In cases where broad valleys are filled with soil 
from hillsides there is a considerable in(;rease in the silt con- 
tent and a diminution of sand but in cases where valleys 
between hills approximate to gorges the reverse is the case 
there being a considerable decrease in the clay and increase 
in the sand. 

The valley clay soils are friable. At the junction of 
granite with neighbouring formations the soils may present 
an unusual appearunc'e, soils on the Eujang — ^Puchong road 
for example near the Baub foiuily junction shewed kaolin; 
on the other hand on the Elang Boad there is a sharp change 
from normal granite soils to normal quartzite. 

COHEKLATION. 

The general mechanical relationships have been brought 
out by means of the correlation tables and graphs given at the 
e!id of this article. 

From these tables it will be observed that: — 

(i) Exclusive of hill tops and very steep slopes and 
above plain, level the Bauh family soils shew a great 
evenness in the percentage of clay at the surface, 
all of them shewing clay in the 46—60 group (Tal>le 
I) while the sand and gravel for the most part, lies 
in 31 — 45 group. From Table II it will seen 
that fifty per cent of these soils contain up to 15% 
stones at the surface. 

From Table I again it will be seen that the clay content 
iftt^e^ueed some 16% at a depth of 30" for about eighty per 
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ceut of the soils and even as much as 30% for the remaining 
twenty jier cent. From Table 11 it will be noticed that none 
pf these soils contain less than 16% stones at a depth of 30''. 
Fifty per cent of them contain 16 — JM) at this depth, twenty 
per cent contain 31 — 45% and thirty per cent of them con- 
tain over 60 per cent of stones. 

These stones all bright red in coloxir and which may be 
loosely described as laterite are siilticieni in Ihemselves to 
differentiate the soils from any others. 

(ii) In the quartzite valley soils the clay is evenly dis- 
tributed for the most part through a considerable 
range of percentages (eighty-six per cent lying be- 
tween 16 and 60%) the sand also shewing a wide 
range (seventy ihree per cent evenly distributed 
from 31% of sand upwards). At a depth of 
30" there is no change in the clay distribution but 
somewhat of an inc^rease in the percentage of soils 
shewing sand 46 — 60%. 

(iii) In general quartzite soils, over fifty per cent of 
them have a (day content of 31 — ^15 at the surfac^e 
and that nearly sixty per cent of them have a sand 
content of 46 — (>0. There is little change in this 
composition at 30". 

From Table II it will be seen ihat some, ten per cent 
of quartzite soils (jontain up to 15% of stones at a depth of 
30" and eight per cent (contain even more. 

(iv) Over forty four per ceni of the granite soils have 
a clav content at the surface of 31 — 45 and forty 
per cent have a sand content of 46 — 60. At a 
depth of 30" forty per cent have the above clay 
content, with a tendency for the clay content to 
increase, while fifty-eight per cent have a sand con- 
tent between 16 — 30%. 

(v) The figures indicated above are not in themselves 
sufficient to differentiate the granites and quartzites, 
but aii examination of gravel contents shows marked 
differences between them. From Table III it will 
be seen that whereas only half the granites shew a 
gravel content 0 — 15, ninety eight per c.ent of the 
quartzites fall within these limits and at a depth 
of 30" rather less than half the granites and eighty 
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seven per cent of the quartzites shew a gravel content 
of less than fifteen per cent. 

The difference is even more strikingly shewn in Table 
IV when it will be seen that whereas only sixteen per cent, 
of the granites have, a gravel content of less than 4%,, eighty- 
five per cent of the tjuartzites fall within this category 

The larger gravel content met with in the granite soils 
seems to account for the marked open stnudure which they 
shew. 

Aghekment of the Sou. Types as outlined above with 
THE GeouKiICal Boundaries. 

It has been stated above that the three soil types (a^ 
Baub family, (b) Quartzite, (c) Granite sketched above are 
found overlying the respective geological formations (a), (b) 
and (c). The ciuestion immediately arises in the mind that 
assuming a certain type of soil described as granite, is found 
overlying a granite geological formation, will this type of soil 
disappear and the “laterite” type appear as one passes over 
the geological junction from the granite to Ihe ‘‘Raub 
Series”. This may be answered in the aflirmative as far as 
the area under survey is concerned. In many places the 
cleavage is sharp, as on the railway from Kajang to Kuala 
Lumpur, where in a cutting between the 257th and 258th 
mile it is possible to see the geological change over from 
granite to Baub series juid by sampling to confirm the change 
over of soils. In other places it is impossible owing to the 
deep swamp nature of the soil to find the change over. In 
cases, the soil change over may not agree precisely with the 
geological change over owing to topographical conditions. 
For instance suppose that the junction of a granite and 
quartzite formation occurs on a hill side, the granite being 
situated higher up the hill. Then one would naturally ex- 
pect to find a certain amount of granite soil on the quartzite 
side of the junction. 

The indications as set forth in this paper are of course 
empirical and are founded on the area actually surveyed. 
It may be that “spot” examination in other parts of the 
peninsula may cause a certain amount of modification of 
what has been written above, though casual soil samples 
which have been received in connection with other problems 
from Johore, Pahang and Negri Semhilan confirm the above 
eouchiBioiui. 
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A striking confirmation of soil type agreeing with geolo- 
gical formations must have been noticed by anyone travelling 
along the Port Dickson road which from Seremban to Port 
Dickson lies entirely over the ‘‘Raub Series” geological toi- 
mations (coloured blue on the geological sketch .Map). The 
untrained eye may not be able to recognise the features which 
indicate the geology (which may be assumed to be correct) 
but one can hardly fail to recognise the distinctive soil fea- 
tures indicated above under ihe heading Raub family, where- 
ever the land is undulating or silt pitied. 

hirtindar thinks are due to Mr. J. B. Scrivenor^ the 
Uirector of Geological Survegs for the valuable help he has 
given in this connection. 

A geological sketch nuip of Malaya is appended^ taken 
from the Geological Departments progress map. Ti may 
be subject to slight modifications hut as a whole it represents 
the geology of the country as surveyed up to the present 
time. It is hoped that in conjunction with the above article 
it may he of some assistance in providing a broad differenr 
tuition between ihe main inland soils. 


Received for publication 14th May^ 1929. 
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* Table baaed on analvsis of some 20 soils only. Tisual inspection confirms these figures. 







TABLE IV. 




Table I. 


HLAYS 5ANDS 



T?- (|o^ Oj’ clays o)o<^ Of SANDS , 

At surface at 30*. AT surface at 30 . 





GRANITE RAUB QUARTZITES 


Table II 


STONES 





granite Quartzite 


Table ill. 


COARSE SAND ^ GRAVEL 



(Sjb 0^ SrtND 
AT SUPF/4CL at 30' 



GRAVEL 

URFACE 


AT30“ 


Table IV. 


GRAVEL . 



0f«^ 0| &RAVEL 
AT SURfACE. AT 3ol 










PttrecAatfoB fixperlmentt. 

I. NITHIFICATION AND EFFECT OF COVEll 

PLANTS 


BX 

W. N, C. Bblgbavk, 

Plant Physiologiil. 

Considerable inequalities having been found in ceHain 
nitrification ezpenments, it was decided to set up a series 
of jiercolation experiments to test nitrogen losses as indices 
of nitrification. The same lay-out was then used for observa- 
tions of nitrogen losses under covers. These observations are 
still in progress, but the results obtained up to date may be 
of some interest and are accordingly published. 


Lay-out oy Extguuushtn. 

Cylindrical glased earthenware pots 17" high and 11|" 
internal diameter holding 25 — ^28 kilos (56 — 62 lbs.) of moist 
soil were used. Drainage water was led through tubulures 
into covered receptacles. 

The pots were filled with earth at field moisture (about 
20%) taken at a depth of 1 — 6" and after the treatments set 
forth in Table' I, were left bare and fully exposed to the 
weather. Analyses were made whenever 800 ccs. or more of 
percolate had collected. The year 1928 was marked by pro- 
longed dry spells which accounts for the relative infrequency 
of analytical results. Soil “A” was a sandy “quartzite”* 
soil from a slope which had been clean weeded under rubber 
and oil palm for many years. It had suffered considerably 
from erosion and the clay was highly deflocculated, as a re- 
sult the percolates were frequently very cloudy and required 
filtration. Like all soils of this group it is very prone to 

* For BB expIoDakioa of these terms vide M. A. J. this issue pstre 181 et seq. 
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•^puck’’ badly. The pH of 1:2 suspension with quinhydrone 
was 4.9, N as nitrate less than 1 part per million, and lime 
requirement (by calcium acetate) 1.6 tons per acre (CaO). 
Soil was what is called locally ii “laterite’* soil — one 

of the “Haul) family, high level” soils. ^ It had been 
under “lallang” {IniperaUi arundinci^’ea) for an indefinite 
period, was of fair crumb structure and always gave clear 
percolates. pU = 4.4; N as NO 3 4 p.p.m., lime requirement 
2.2 tons per acre. 


TABLE 1. 

The dilferenres in volume of percolate colle<-ted from the 
diffetent pots illustrate the extreme difhciilty of securing 
uniform packing. These differences do not. however obscure 
certain facts: — 

( 1 ) That nitrification of all fertilisers proceeded nor- 
mally. 

(2) That there was a considerable increase of nitrate 
losses from soil left fallow even though no nitrogen- 
ous manures had been added. 

( 8 ) Thai the acidity (indicated by a low pH value) of 
percolates increased with increasing nitrate content. 


TABLE II. 

It has frequently been demonstrated that the growth of 
plants reduces drainage losses to a very great extent. It 
must however be remembered that where cover plants with 
superficial roots are growing with main crops which may be 
deeper rooted — ^the drainage losses found under thi^ condi- 
tions of our experiment are, a^ far as nitrates are concerned, 
the plant food of the main crop plant, since nitrates are 
formed only in surface soil. In view of the normally low 
concentrations of nitrates in our soil, it is clear that rapid 
absorption by the cover might tend towards nitrogen starva- 
tion of the main crop. It was therefore decided to try the 
effect of cover plants. For the first cover a grass crop was 
chosen^ both because of vigorous growth and also because 


* Tide H.AJ. this issae pasre 181 et seg. 




194 


grasses are known to have a deleterious effect on many fruit 
trees. 

The results show clearly: — 

(a) That the nitrate in percolates from grassed plots 
was reduced practically to zero. 

(h) That there was a decrease in acidity coinciding 
with a fall of nitrates. 

TABLE TIT. 

The next siep was to plant a cover other than grass, for 
this purpose CaUifiogonivin inunnioidea was selected. This 
plant gave irregular growth, hut again especially on soil 
the results show a great reduction of nitrtales in ihe percolate 
wJierever good growth was made. 

The all-round reduciion is due to the heavy leaching 
experienced hy the soils in the very heavy Alandi-April rains 
of this year. 


C0N( TJ'SXONS. 


Fallow avd cover. 

It is impossible on the n^siilts of these ex])eriiiients by 
themselves to give definite advice tor use in the field — ^Imt 
two points a])pear to emerge: — 

• 

(a) That land left fallow will suffer considerable 
losses by leaching downwards of the product of 
nitrification. This confirms ^lic almndant exr 
perience of other countries. 

(b) That the distance of covers from ihe main crop 
especially when that cro]) is in early stages 
should carefully be considered, lest the (‘over 
starve the main crop of nitrogen. This applies 
particularly to the growth of permanent (iovers. 

Acidity and nitrate development. 

As far as the relationship between acidity and nitrate 
content goes, the results of tables I and II strongly support 
the yiew previously expressed by the writer that the dia* 
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crepancy between pH values observed on suspensions and in 
clear extracts of many of our soils is due to the very low 
concentration of the soil solutions — ^which do not contain suffi- 
cient quantities of anions to carry hydrogen ions out of the 
field of action of the soil particles. The result! in table ITT 
however are puzzling, since the only differences in treatment 
of the bare pots in this experiment was that during dry 
weather the pots were watered. This would suggest the 
rather incredible hypothesis that nitric acid formed in nitri- 
fication could be neutralised by the small quantities of bases 
in the soil only if the amount of moisture exceeded a certain 
critical value. Further observations on this point are in 
progress and will l)e reported in due course. 


SxTMMAnv. 

Observations are reported on the nitrogen losses from soils 
under covers, bare and enriched by nitrogenous fertilisers. 


Received for publicaiion 16th May, 1929. 



Soil into pots on 29.11.27, percolate cp to 14.12.27 
BULKED. Treatments applied on 16.12.27. 
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TA.BLE II 


Htstort as in table I. Grass planted in alternate 
POTS 14.6.28. 

Soil “ A” 


Pot No. 


12/10 

i.Vio 

28/lt) 

0/11 

23/11 

3/12 

1. Bare 

pH per- 
colate 

4.5 

1.5 

5.7 

4.7 

4.2 

4.5 


N as 








NO, 

8 

i 12 1 

16 

16 

10 

28 


pj).m. 







2. Grass 

do 

().2 

6.2 ! 

6.2 

6.2 

6.2 

6.2 

planted. 

i 

i 

i) 

' 0 ! 

1 

trace 

0.8 

0 

0 

:*». Bare 

do 

4.4 

4.5 

4.4 

4.4 

1 

4.2 

4.4 



18 

18 ! 

1 

18 

16 

12 

12 

4. Grass 

do 

0.0 

6.2 

6.2 

6.4 

6.2 

6.2 

planted. 


0 

0 

2 

trace 

0 

1 

Ti. Grass 

do 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


1 

0 

0 

trace 

0 

1 

6. Bare 

do 

4.2 , 

4.2 

1 -^.4 

4.2 

4.2 

4.4 



8 

28 

; 26 

1 

24 

8 

20 

7. Bare 

do 

4.4 

4.4 

1 

i 4.2 

4.2 

-1.2 

4.4 



12 

88 

28 

28 

20 

20 

B. Grass 

do. 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


0 

0 

trace 

0 

0 1 

0.5 

9. Grass 

do 

6.4 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


0 

0 

1 

8 

2 

0 

10. Bare 

do 

4.2 

4.2 

4.4 

4.0 

4.0 

6.2 



8 

12 

28 

28 

8 

28 
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TABLE II, 
Soil “ B.” 


Pot No. 





on 



]. Grass 

pH per- 
colate 

1 0.2 

0.2 

0.2 

6.2 

6.2 

0.2 

planted. 

N as 








NO, 

p.p.iii. 

0 

0 

0 

0 

0 

0 

2. ,Bare 

do 

4.2 







30 

40 

20 

80 

80 

80 

3. Grass 

do 

0.0 






planted. 


trace 

0 

0 

trace 

0 

trace 

4. Bare 

do 

4.2 








45 

40 

25 

55 

85 

30 

5. Grass 

do 

4.0 






planted. 


40 

50 

20 

55 

85 

25 

6. Bare 

do 

4.2 

I 







80 

50 

40 

55 

55 

35 

7. Grass 

do 

6.2 






planted. 


trace 

0 

trace 

0 

trace 

trace 

8. Grass 

do 

6.0 


i 




planted. 


0 

trace 

trace 

trace 

trace 


!). Bare 

do 

4.2 








45 

55 

40 

80 

85 

80 

10. Grass 

do ; 

0.0 






planted. 

1 

i 

trace j 

0 

trace 

tmce 

0 





Histohy as in Tables I and II. Gkass removed from all exc ept one pot (each soil; on 14.11.28. Soil 

HEAVILY LEACHED FOR 3 DAYS TILL NOg IN PERCOLATE WAS NEARLY ZERO. CaLAPOGONIUM PL.ANTED ON 
2U.11.28y AND ALL POTS WATERED DAILY WITH 300 CCS. 1>I.nTILI,ED WATER THROUCiHOUT DRY WEATHER. 
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TABLE III 



Calapogoninm 
Ver? fTood ^rowtli 










Soil — (fiontd.) 
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A Rapid Approximate Method of determining the 
Exchangeable Bases in Non-calcareous Soils 

BY 

W. N. C. Belghave, 

Plant Physiologist.^ 

The majority of inland soils in Malaya are so poor in 
exfdianjjeable bases that determinations of separaie consti- 
tuents becomes a matter of difficulty, especially in view of 
the relatively ^reat amounts of aluminium set free by treat- 
ment with N/20 HCl or NNH^Cl. In addition these 
methods like the ^totaP methods of Kelley or Bobko-A ski nasi 
are time consuming, and too laborious for routine woik, 
where all that is required is a rotigh classification of soils 
into groups of say less than 1, 1 — 8, — 6, etc. M.E. of bases 
fier cent. 


The electro-dialysis methods are better but scarcely suited 
lo the semi-skilled Assistants of a tropical laboratory. 

Recently Kappen** has proposed a rapid method for 
non-calcareous soils in which the soils are shaken with N/10 
HCl, and the residual acid titrated back with alkali. 

The writer has spent some time in the search for suitable 
methods, and three were studied in some detail. 

n) The soil was leached or shaken with ammonium 
ac.etate or aijetic acid and the leachate or an aliquot 
of the filtrate, evaporated, ignited, the residue dis- 
solved in an excess of acid and titrated beck. Mode- 
rately good results were obtained in silver or plati- 
num dishes, but not in those of glass, porcelain or 
silica. The method was therefore discarded in 
favour of one which did not involve the use of ex- 
pensive apparatus. 

* In charge Division of Soils and Plant Physiology. 

Fort der Landev III p. 1009 *28. Abstracted in Ann. Sc Agro- 
nomlgue 46 p. 76 *20 (original not .seen). 
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(2) The soil was treated according to the method of 
Kappen. Two sources of error were found. 

(a) A certain amount of chloride ion was absorbed 
(or adsorbed) by the soil, and in the ciuse of very 
poor soils — this may cause an appreciable error. 
The difficulty can be met by titrating for 
chlorine. 

(b) Many coastal organic soils gave colouied filtrates 
containing considerable quantities of iron and 

. organic matter which completely upset the titra- 

tion, giving in many cases a high negative re- 
sult, i.e. more acid than was added. 

(3) The idea was conceived of using an acid aluminium 
salt to get over the difficulty of 2 (b). The soil was 
shaken with M/fiO AICI3, filtered, and aliquot taken 
and titrated back using brom-thyniol-bluo or phenol 
red as indicator. 

The aluminittm chloride method was adopted, and on .^1 
soils has failed twice only to give perfectly clear filtrates. • 

It suffers from Ihe same disadvantage as ihe Kappen 
method, viz. the absorption of chloride and whenever the soil 
is base-poor, the chloride mtist be titrated. The writer uses 
the aliquot already titrated with alkali, adds 1 drop of dilute 
acetic acid to discharge the colour of the indicator, 3 drops 
of potassium chromate and titrales in the usual way with 
silver nitrate. 

*A theoretical objection to the AlCl, juethod might be 
that AlCl., destroys the base complex without using up Al 
(or the equivalent H) vide the results of Magistrad^ but the 
comparative figures shown for the AICI3 and Bobko-Askinasi 
methods do not support this, at any rate for the dilution 
used and for our soils, the results agreeing well within the 
limits of accuracy defined above. 

The agreement found also answers ihe possible objection 
that the results of determinations on oliquots cannot be com- 
pared with those on leaching. 


t Uuiv. of ArUona Teoh, Bull. No. 18, 192S. 
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Method. 

20, 10 or 5 grams of soil (depending on richness in 
bases) is wanned to OO^C with 100 ccs. of M/6() AlCl, shaken 
at intervals for half hour, filtered, and 50 ccs. lit rated with 
N/10 soda using phenol red as indicator. If the base content 
is less than 3 M.E.% the chloride content of the aliquot is 
then titrated with N /10 AgNO, using potassium chromate as 
indicator and ihe absorption found deducted from the appa- 
rent Imse content. 

Kapt)en has pointed, out that the 'total’ methods of 
Kelley and Bobko-Askinasi give results seriously in error if 
the exchange hydrogen liberated is not taken into accouni. 
The annexed table confirms this. 


SuMMAiiy. 

A rapid approximate method of determining total bases 
by the use of M/()2 AICI3 is described. 


Received for piibliciiHon 17th May, 1920. 





Studies on Tapioca. 

V, It. (Jreenstkeet, 

Assistant Agricultural Chemist. 

III. Fuhther Notes on the Determination of Phosphoric 
Acid in Tai*to(Ja Material by the Coerxjieo- 
Molybdate Method. 

In connection wilh the investij^aiion of the impoverish- 
ment of the soil by tapioca, furtlier iletenninations^ of plios- 
plioric acid in various samjiles of iupioca material and fer- 
tilisers have been carried out by the cDeruleo-molybdate 
colorimetric method and the results compared with the 
molybdate-magnesia gravimetric method. 

All the solutions were prepared by thoroughly igniting 
the material o1 700”C, laking up the ash wiih hydrochloric 
acid and eliminating silica by repeated evaporation to dryness 
and baking at llO^C. 

Since it has been shown by various workers® ibat excessive 
amounts of ferric iron and acid interfered with colour de- 
velopment determinations of these two radicals were also 
carried out. The proportion of ferric iron w^as found to be 
in every case only of the same order or less than the propor- 
tion of phosphoric acid. Since the writer had already worked 
with solutions containing 15 times as much ferric iron as 
phosphoric acid without appreciably affecting the result it 
was decided that the iron content could be ignored. Acidity 
was determined by titrating with standard alkali before 
dilution. In the process of developing the tint about 1 per 
cent of sulphuric acid is added as Reagent A so that it 
seemed unnecessary to neutralize the hydrochloric acid which 
was present in relatively minute quantities. 

Table I shows the amount of phosphoric acid in the 
various materials as determined by the colorimetric and 
gravimetric processes, the error calculated on the gravimetric 

U Greenstreet. M.A J. XVI. 70, 1928. 

2. Belsrrave. Ibid. XVI. 3«1, 1928. 
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ERRATUM. 


Vol. xvii No. 7 Page 211. Table 1. All the figures in 
the columns under “Phosphoric Acid’* and “Error” should 
be raised one line, e.g. 0.094, 0.083, and -12, should refer 
to Stem C.S.S. 




TABLE 1. 


Phosphoric Acid Content of vabiocs materials and 

ACIDITY OF 'IME TEST SOLtmONS. 


Substance. 

Acidity 
Milliirrame 
HCl in 
KKJ c.c. 
of test 
flolution. 

Phosphori 

PdOs 

Gravimetric 

determination 

B acid 

Colorimetric 

determi- 

nation 

Error of 
colorimet- 
ric deter- 
mination 
calculated 
on gravi- 
metric det- 
ermination 

• 


per cent. 

per cent. 

per cent. 

^item 0.8.8. 

1.5 




Taber 0.8.8. 

1.7 

0.094 

0.088 

- 12 

Taber F2 

2.5 

0.11 

0.12 

<10 

Taber El 

4.8 

0.11 

0.12 

<10 

Tuber O.M.8. ■ 

1.5 

0.18 

0.11 

- 15 

Stem F2 

1.3 

0.14 

O.ll 

- 21 

Taber J2 

1.7 

I).0.]40/0.147 

0.15 

< 10 

Stem J2 

1.5 

0.14 

0.18 

< 10 

Tul>er L.K.J. 


0.14 

0.14 

Nil. 

Stem El 

8.5 

0.15 

0.18 

- 18 

Tuber E2 

2.0 

0.15 

0.16 

<10 

Tuber Fl 

. 6.0 

D.O.156/0.160 

0.16 

Nil. . 

Stem C.U.S. 

1.7 

0.16 

0.15 

< 10 

Stem Ij.K.J. 


0.17 

0.14 

- 18 

Stem A1 

( V .*8 

0.17 

0.15 

- 12 

Stem Fl 

0.7 

l).0.203/0.250 

0.20 

Nil. 

Tuber G2 

0.8 

0.20 

0.19 

< 10 

Tuber Hi 

0.8 

0.20 

0.18 

- 10 

Stem E2 

0.5 

0.21 

0.25 

+ la 

Stem 02 

0.7 

11.0.240/0.260 

0.25 

Nil. 

Leaf C.8.8. 

0.2 

l).0.332/0.888 

0.81 

< 10 

Leaf K2 

0.8 

0.88 

0.86 

< 10 

Leaf El 

0.4 

0.42 

0.44 

< 10 

Leaf C.M.S. 

0.8 

0.47 

0.52 

+ 10 

Leaf L.K.J. 

... 

0.48 

0.48 

Nil. 

Leaf Fl 

0.4 

0.48 

0.48 

Nil. 

Leaf Bl 

0.6 

0.49 

0.49 

Nil. 

Leaf E2 

0.5 

aO.528/0.528 

0.46 

- 18 

Leaf J2 

0.4 

0.58 

0.58 

Nil. 

I<eaf 02 

0.7 

I).0.567/0.577 

0.()8 

<10 

Cattle Manure 

... 

0.62 

0.69 

+ 11 

Superphoephate A 

' ... 

0.72 

0.77 

< 10 

Superphoephate B 

... 

16.2 

17.1 

< 10 



16.4 

17.2 

< 10 


D. DenoiM daplioste determination. 




213 


result (when more than 10 per cent) and the amount of hydro- 
chloric acid in the test solution. A proportion of phosphoric 
acid of about 1 part in 2^ million was found to be the best 
concentration for comparin;; the tints. 

Besults of analysis indicate there to be no relationship 
between the acidity of the solutions examined and the error 
in the determination of phosphoric acid. Out of 33 samples 
examined, in 13 instances the colorimetric result was lower 
than the gravimetric, in 12 instances the colorimetric result 
was higher than the gravimetric, while in 8 instances the 
results were identical: in only 8 cases did the disj-repancy 
amount to more than 10 per cent. Since all the solutions 
were prepared similarly there is no evidence to attribute 
interference with colour development to either iron or acidity. 

Comparison of those results with those described in the 
writer’s previous paper shows a marked improvement on the 
accuracy previously attained. Since identical methods were 
employed it appears that the increased accuracy is attribut- 
able to an increase in skill of manipulating the colorimeter 
and matching the tints. 

It is possible that the further work on the subject which 
the writer hopes to carry out in the near future may yield 
still more satisfactory results. 


Received for pvhlication Ifiih Map, 192!^. 
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IMvisitm ot Agriculture. 

Annual llErauT fob 1928. 

Staff. 

Mr. B. Bunting, Agriculturwt, was in charge of the 
Division throrighout the year. Mr. .1. Jianilxnmje, Assistant 
Agriculturist, returned from leave, and resumed duty at the 
Experimental Plantation, Kuala Lumpur, on the 8th March. 
Mr. J. If. Milsxtm, Assistant Agriculturist, proceeded on 
leave on the 0th April. Mr, J. L. Greig was appointed an 
Assistant Agriculturist and assumed duty at the Experimen- 
tal Plantation, Serdang on the 15th November. Mr. F. .S. 
Bunfield, Horticultural Assistant, was transferred from the 
Experimental Plantation, Serdang to Maxwell’s Hill Gar- 
dens, Taiping on the 27th December. 

Expendituius and Hbvenub. 

The total expenditure incurred on the Experimental 
Plantations during the year under review was .1il35,829.8n, 
while the revenue from various sources over the same period 
amounted to $21,547.82. 

Expebiuental P1.ANTAT10N, Sebdang. 

Staff. — Mr. J. N. Milsum, Senior Assistant Agricul- 
turist, was in charge of the pli^ntation until he proceeded 
on leave on the 6th April, when Mr. T. D. Marsh, Assistant 
Agricu3.tnrist (West Division) acted in this capacity during 
the remainder of the year. Mr. E. A. Cnrtlor. Assistant 
AgricnUlnrist (East Division), was stationed on the planta- 
tk» ihlboghoni the year, while Mr. J. L. Gieig, who was 




appointed an Assistant Agriculturist, assumed duty at Ser- 
dang on the 15<h November and was stationed on the planta- 
tion during the remainder of the year. 

Mr. F. S. Banfield, Horticultural Assistant, was also 
stationed on the plantation until the 27th December, when he 
w’us transferred to Maxwell’s Hill Hardens, Taiping. 

Development . — The development work on the plantation 
during the period under i*eview' has been mainly connected 
with the construction of roads and culveris. 

The area now opened is approximately 8IM) a<‘res, which 
ijtidludes a reserve of about 25 acres for the i)roj>()8ed Agri- 
(uiltural School and alwut 80 acres of roads and building 
sites, the balance of 745 acres being planted with various 
economic crops. 

Planting Operatiomt , — The following is a list of the more 
important crops which have been planted during the 
year ; — 

Tapioca varieties 18 acres, Hydnoonrpm nnthel'miniiva 
17 acres, Tuba root (Denis) 15 acres, Sisal Hemp 7J acres,. 
Fruits (various) 7 acres, Uruzil nut 5 acres, Oil palm 
varieties acres, Taraktogenos Kurzii 3 acres. Sugar cane 2 
a(!re8, Lemon grass 1^ acres, Cinnamon 1 acre, Manila hemp 
1 acre and Palmyra palm 1 acre. 

Fruit Nursery . — Considerable attention has been given 
t»o the propagation of native fruits and the nursery is now 
well-stocked with plants of various types of fruits. 

Distribution of Planting Material . — The demand for 
different forms of planting material has increased considera- 
bly during the past year and large quantities of seeds and 
cuttings of various economic plants were forwarded to head- 
quarters for distribution throughout the Peninsula. 

The planting material mostly in demand included seeds 
of oil palm, coffee and cover plants, cuttings of sweet pota- 
toes, tapioca and guinea grass and seedlings of local fruits 

Introduction of Planting Material . — ^The following is a 
list of various forms of planting material intro<lnced at Ser- 
dang during the year: — 
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Bud-grafts of Kapok were received from the Economic 
Gardens, Buitenzorg, Java. 

Seeds of Doliciws falcntus syn. I), lahialis and Grevilleo 
Tohusta were received from the Department of Agriculhue, 
Oeylon, ElaeiR gvineon^iR DiwokaWaka or Ayara Mhana from 
the Director, Algemeen Proefstation, A.V.B.O.S., Annona 
nqimniosa^ Inoearpas eflulis, Dillerttn phiJippinenJtiSy /). 
rieffenscheidiay Sandoricitm hoe! jape and Tenninalia edults 
from the Bureau of Agriculture, Manila, TJydnoearp}t< 
Wightiana from Ernakalam, Malabar, South India and Ka- 
nara coast Division, Bombay, Jugo bean from S. Rhodesia, 
Azndirachtn indiea from India, Dangri Tea from Dibrugarh, 
Assam and Tephrona to^ricaria from the Director of Agricul- 
ture, British Guiana, through the Economic Botanist, Keu\ 

Lahovr. — In compliance with instructions from Govern- 
ment the minimum wage for able-bodied labourers was raiseil 
to 50 cents per day for men and 40 cents per day for women 
as from the 1st. January. The working day was, however, 
extended by half an hour as from this date with satisfac- 
tory results. 

A school was provided for the education of Tamil (bil- 
dren resident on the plantation. 

flralth, — The general health of the labour force has been 
fairly good throughout the year, but the incidence of 
malaria was higher during the dry months. 

A visiting Medical Officer attends the plantation fort- 
nightly for a general inspection. A resident Dresser was 
stationed on the plantation as from the 19th October. 

Buildings, — The following is a list of new buildings 
erected on the plantation during the year: — 

Two Temporary Quarters for Subordinate Officers, 1 Dis- 
pensary, 1 School and Creche, 1 Creche, Kif<^hens (5 rooms), 
2 Latrines and 2 Incinerators. 

Experimental Work. — The experiment started last year 
with the object of ascertaining the optimum period between 
harvesting the leaves of sisal hemp, which is being carried 
out in collaboration with the Agricultural Chemist, was 
continued. 
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A similar experiment with gambler, which is also being 
carried out in collaboration with the Agricuiturul Chemist, 
regarding the effect of harvesting ;the fresh leaves at intervals 
of 4 and f) months respectively, has also been continued. 

An experiment was curried out during the year on an 
urea of 4 aci’es to lest the effect of harvesting “tuba puteh“, 
a variety laf Derria elliptica, at intervals of 21, 23, 25 and 
27 months fi:oiii date of planting on both the yield and toxi- 
city of the sun-dried root. Representative samples of (a) 
fine roots and (b) thick roots from each plot were submitted 
to the Agricultural Chemist f*or analysis and determination 
of toxicity. 

A further experiment of harvesting “tuba erect'’, a 
variety of Derris malaccetmuy at diffeient intervals on the 
same lines as that carried out with “tuba puteh” has been 
started, but in this case the root will be harvested at intervals 
of 19, 21, 23, 25 and 27 months respectively. 

An experiment with oil palms has l)een laid down in 
Block 2 to ascertain the effe<!it, of cutting out all female in- 
florescences on palms up to four years old from planting in 
the field. 

The observations will include (a) rate of growth and (b) 
whether the treatment has a stimulnting effect by causing 
the prodiudion of an abnormal number of female inflores- 
cences. 

A further series of experiments was started on the oil 
palms in Block 21 in which the following investigations are 
being undertaken : — 

(1) A block of 95 palms are being kept under close 
observation and individual yields recorded. 

(2) A pollination experiment, of approximately four 
acres, has been started. One set of sixty three palms has 
six female inflorescences artificially pollinated per annum, 
another set of the same size twelve per palm, a third set has 
all female inflorescences artificially pollinated, while a fourth 
set is retained as a control, on which no artificial pollina- 
tion is practised. 

(3) A preliminary experiment, also about four acres in 
extent, has been started to compare the effect of ^^normaV’ 



pruning with ‘‘niininuim’’ pniuing, nltetnaie* niws through- 
out the area receiving one of the methods.. “Normar^ prui.- 
ing consists of cutting ofiE all leaves up to but exclusive of 
those with fruit bunches in their axils, eacli leaf being cut 
off at the same lime as the bunch in its axil is harvested, 
this is the usual estate practice, in Malaya. ‘‘Minimum’* 
pruning consists of removing only such leaves as have turned 
yellow, this is the method now considered to be the more 
desirable. 

Experiments have also l)een started in connection with 
the breeding of improved strains of oil palms by bagging 
the female inflorescences of ten of the highest yielding palms 
re<*orded during the. past four years. 

Arrangements were made to (commence taking prelimi- 
nary records of the individual yields of 1*20 oil palms in 
Block 21 at the beginning of 1029 with a view to carrying 
out maniirial experiments later. 

The observations which are being made on oil palms in 
the main avenue on the plantation were continued. The 
results of these observations are published periodically in 
the Malayan Agricultural Journal. 

An experiment was carried out in connection with the 
harvesting of vetiver grass plots, which are arranged to deter- 
mine the yield of roots at different planting distances. These 
jdots were harvested at fortnightly intervals for a period of 
to 6 months and samples of the sun-dried roots were sub- 
mitted to the Agricultural Chemist for analysis in order to 
test the variation in oil content of root harvested at different 
periods of growth. 

Other experimental work carried out during the year 
included (a) the effect of the (iultivation of tapioca with re- 
gard to soil exhaustion (b) variety trials with tapioca and 
coffee growing under various conditions and (c) the indivi- 
dual yields of tJydmcarpvs anihehnintica^ H. Wiyhtian^, 
areea nute and cloves. 

Stock Fam.— The stock farm at Serdang was further 
augmented during the year by the introduction of 4 pure- 
bred Montgomery incalf cows and 1 pure bred Montgomery' 
bull from the Imperial Department of Agriculture, Pusa. 
These dairy cattle were received from India at the end of 
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Deiteiiiber and within a few days of arrival one of the cows 
gave birth to a pure-bred bull calf. The other three cows, 
having been covered with a pure-bred Ayrshire bull, will 
eventually produce A 3 rr 8 hire-Montgomery calves and it will 
be interesting to note hou' these cross-bi'ed calves will thrive 
under local climatic conditions. 

The following is a complete lisi of dairy herd ai Serdang 
at the end of the year: — 

1 Montgomery bull (aged), 1 Montgomery bull (im- 
ported), 8 Montgomery cows, 1 heifer (3 years), 3 Montgomery 
bulls .(2J to 3 years), 3 Montgomery heifers (IJ years), 
Montgomery bull calves, 2 Ayrshire heifers (IJ to 2 years) 
and 1 Jegsey bull (2 years). 

The conditions at Serdang apparently suit the Montgo- 
mery breed of cattle and both young and old stock appear 
to thrive well on the plains in this country. 

The pure-bred Ayrshire and Jersey stock are not so 
well suited for the plains in Malaya, but crosses of these 

breeds with the Montgomery stock will probably prove more 

suited to such conditions. 

An area of about 20 acres of land reserved for the 

cattle farm has been cleared of timber and planted up with 

various grasses for grazing purposes. 

A further supply of pure-breil Large. Block and pure- 
bred Middle White pigs has been ordered from the Hong 
Kong Dairy Farm for currying out pig-breeding experiments 
at Serdang. 

Meteorological Observathns , — Bain fell on 14C days 
during the year, giving a total rainfall of 105.48 inches, 
which is an increase of 7.91 inches on the previous year. 
The driest month during the year was June with a precipita- 
tion of 2.06 inches and the wettest month was October with 
a precipitation of 22.21 inches. 

The mean maximum temperature during the year was 
91.3 F (highest, maximum 94.0 F) and the mean minimum 
70.8 F (lowest minimum 68.0 F). 



Expkkimental Plantation, Camebon’s Hicshlands. 

Staff. — Mr. J. P. K. Wilkins, Superintendent, remained 
in charge thronghont the year. 

Sitmifion . — This situated at Tanah Rata 

in the south -e.a stern corner of the Highlands and has a mean 
elevation of about 4, 7^10 feet above sea-level. 

Development . — The area of 7G acres previously felled and 
partially cleared of timber has been gradually developed and 
at the end of the year about 50 a(*.ree of this area had been 
stumped and terraced ready for planting. 

Plant Introductions . — The following is a list of planning 
material introduced during the past year: — 

Seed of Betjan, Dhonjan, Raighur and Dangri tea from 
Hibrugarh, Assam, Mysore and Malabar varieties of Carda- 
moms, Kent’s Arabica coffee from Mysore, Himalayan rasp- 
l>erry from the Royal Botanic Gardens, Kew. 

In addition various hill food crops, fruits, green manures 
and ornamental jilants were established. 

Nurseries , — The nursery area has been extended during 
the year to a little over 2 acres. The. beds are well-stocked 
with xdanting material of numerous economi*- plants for trial 
on the Highlands and include about 50,000 tea seedlings and 
10,000 Coffee arabica seedlings now ready for planting out 
in the field. 

Planting Operations , — The following planting operations 
were carried out during the year : — 

An area of about 5J acres on the banks of Ihe Bertam 
River were, planted wuth various fodder grasses during April. 
An acre of Carpet grass, Axonopus comprcssus^ was also 
planted out in May for grazing purposes. 

Half an acre of Cinchona Ledgeriana and C. succirithra 
was planted at a distance of 4 ft. x 4 ft. in the open in May. 
A further 2 acres of C. Ledgeriana were planted at a distance 
of about 6 ft, X 6 ff. apart under light jungle shade during 
A ugust / September. 

An area of acres was planted with Ajfabian coffee. 



220 


All area of about 5^ ncre« waB planted with llet jan (9,643 
Beedlings) and Dangri (4,532 BeedliiigH), varietien of ABsam 
tea. 


Cvopg in the Field . — Of the major crops planted in the 
field a small ]dot of Assam tea, planted in January, 1926, 
continued to give satisfactory yields. The crop harvested 
from this phit between the 1st January and ^Ist December, 
1928, amounted to 86 lbs. of dry tea. Since (he area of 
this plot is only one-sixth of an acre this figure gives a 
(‘alculated yield of approximately 51() lbs. of dry tea per acre 
per annum. 

The Coffee arabica planted out in November, 1927, has 
shown excellent growth so far and appears to l>e particularly 
suited to the conditions on the Highlands. 

Meteorological Observations , — Hain fell on 232 days 
during the year, giving a total rainfall of 8e3.39 inches as 
against 127.26 inches in 1927. The driest month during the 
year was January with a precipitation of 1.90 inches and 
the wettest month was December with a precipitation of 14.17 
inches. 

The mean niaximUm temperature during the year was 
72.5 F, (highest niaxinuim 79*" F.) and the mean minimuni 
50.0® F. (lowest minimum 45® F.) 

The total sunshine recorded was 1,637.85 hoars for the 
year, which gives an average of 4.49 hours sunshine per diem, 
ns against 4.0 hours during 1927. 

Expkrtmkntai. Plant \T ioN, Kualv Lumpxjh. 

Staff, — Mr. IT, Ritchings, Horticultural Assistant, was 
in charge of this plantation until the 8th March, on which 
date Mr. J. Lambourne, Assistant Agriculturist, tjook over 
on return from leave and was in charge during the remainder 
of the year. 

Maintemnee. — The. plantation was kept in good order 
throughout the year. Several sites on the plantation were 
handed over to the Public Works Department during the year 
for building purposes, which necessitated cutting out several 
tature areas of rubber. 
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Plant Introductions » — Seeds of Tephrosia toxicaria were 
received from the Director of Agriculture, British Guiatui, 
through the Economic Botanist, Eew. 

These seeds were planted at Kuala Taiinpur at the end 
of July and Ihe plants esialdished have so far shown excel- 
lent growth. The roots of this jilant contain a poisonous 
principle, somewhat similar to “tulm” root (Derris), 

Experiviental Work.~X numlier of nursery beds on the 
plantatioii were again allotted to the Ei^onomic Botanist for 
the purpose of carrying oiit selecition work on several minor 
e(‘onomi(} crops such as groundnuts, maize and soya beans. 

The Mycologist wag also given a small area for planting 
up plots of different varieties of bananas in connection with 
his investigations regarding Panama disease. 

Small plots of various leguminous (‘over crops and green 
manures have been maintained in the nurseries for demon» 
stration purposes. 

Planfint/ MateriaL — Attention was again given to the 
propagation of planting material for pur])oses of distribution. 

Geneual Aguk vetuhe. 

A much greater interest has been taken throughout the 
year regarding the cultivation of crops other than rubber, 
which is undoubtedly due to the serious slump in the price 
of this important commodity. Judging by the large numlier 
of enquiries which have been received by the Division during 
the period under review in connection with the cultivation 
of such crops as oil palm, coffee, tea, pineapples, sisal and 
tuba root, far greater attention is being given to the po.s- 
sibility of establishing new agricultural industries in Malaya. 

CocomjTS. 

The price of copra has again shown a slight reduction 
when compared with the previous year. The Singapore quo- 
tations show that the highest price for sun-dried copra was 
$12.00 per picul in January and the lowest $10.0-) per picul 
in October, giving an average price of $10.92 per picul 
throughout the year, as against $11.17 per picul in 1927. 
The exports of copra from the Federated Malay States for 
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1928 araoiinted io 08,504 tons valued at $11,459,708/- as 
against 57,636 tons valued at $10,142,826/- in 1927. 

Oil Palms. 

Considerable activity has taken place, during the past 
year in connection witli the planting of oil palms and accord- 
ing to statistics collected depart mentally it is esHmated that 
the total area in Malaya planted with oil palms at the close 
of the year was approximately 24,730 acTes, which shows an 
increase of about 5,000 acres over the area planied at the 
close of 1927. 

The reserve land held by oil palm esiates in British 
Malaya at the end of 1928 is estimated ai about 27,000 act^es, 
while an additional area of 25,000 acres represents aliena- 
tions of land upon which planting operations have noi yet 
commenced. 

An experiment carried out at Rerdang in collalioration 
with the Acting Agricultural Chemist to lest the percentage 
of oil in oil palm fruits at varying stages of ripeness was 
completed. The results of these investigations show thal 
there is a distinct loss of oil when iinripe fruits are haiwested 
and that only a fictitious increase of oil is obtained by stor- 
ing the ripe fruits after harvesting owing to loss of moisture. 

1'he price of oil iialm products has remained very steady 
throughout the period unde.r review and at the close of the 
year sales of palm oil were recorded at nites varying from 
^38 to ;638-l0 per ton, while the latest market reports indi 
cate an advance in the price, of this commodity during 1929. 
The price of palm kernels remains nominal at about 1!26 pei 
ton, c.i.f. Liverpool. 

The exports of palm oil prodiu'ts from the Federated 
Malay States during 1928 were 1,460 tons of ])alm oil, valued 
at $384,954/-, and 261 tions of palm kernels, valued -it 
$43,475/-. The corresponding exports during 1927 ivere 852 
tons of palm oil, valued at $269,966/-, and 178 tons ^f palm 
kernels, valued at $31,763/-. 

Tapioca. 

The experiments in the cultivation of tapioca, being 
carried out at Serdang in collaboration with the Agricultural 
'^heinist, have been continued. A block of 10 acres reserved 
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for this purpose is sub-clivided into 10 plots whicli receive 
different forms of treatment in order to asoedain the effect of 
.continuous cropping on the yield of tapioca (a) without 
manuring, (b) with green manuring and (c) with artificial 
manuring. 

The present prices of tapioca producls are so low as lo 
render the cultivutioii of this crop almost unrenuuieraljve. 

Pineapples. 

A number of introduced varieties of pineapples previous- 
ly established at the» Esiperimental 1‘lantntion, Serdang are 
jiow beginning to produce fruits so that it will soon be possi- 
ble to make a general classification of the* different types. 

The export of canned pineapples from the* Federal ed 
Alalay States during the year was f‘bG88 tons, valued iii 
J|>(>(i8,r3rj5/-, as against »3,U()8 tons valued at $822,719/- in 
1927. 

Coffee. 

Considerably more attention is now being given to the 
cniltivation of this crop and numerous enquiries have been 
rec.eived regarding the cultivation, on a small scale, of both 
the liberian and robusta varieties of coffee to meet the de- 
niands of the local markets. 

Experiments with coffee planted on flat land, which are 
being carried out at Serdang, indicate that the coffee bushes 
thrive much better on clean weeded areas than when inter- 
planted with some of the low-growing leguminous types o*f 
(*dver crops. Further, some form of light shade appears to 
be necessary in order to obtain the. besl results and for this 
purpose Gliricidui macuJata is being given a trial. 

At the present time there is very little raw coffee exported 
from this country and practically the whole of the produce 
is consumed locally. Generally speaking the liberian type 
is preferred to robusta on the local markets, consequently 
it usually commands a slightly higher price than robusta. 

Txtba Root. 

The investigations which are now being carried out at 
the Experimental Plantation, Serdang with several forms of 
tuba root {Df^rris) show that there are considerable variations 
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iu tile relative toxicity of the different varieties under cul- 
tivation, i.e.., the form known as “erect tuba*\ Z?erm 
malaccensix, has a much higher toxic content than that com- 
monly known as “tuba puteh’^ D. elliptica. Further, the fine 
roots show a higher toxicity than the large roots in all casesi 

The extended use of tuba root in the preparation of pro- 
prietary insecticides has been responsible for an increased 
demand of the raw product during the past year and ready 
sales of the air-dried root have been made locally at prices 
varying from 25 to 3(1 cents per lb., Straits ciiiTeney 


Sisal. 

The results of experiments with sisal, carried out at 
Serdang, have shown that it is possible to produce a fibre of 
fair average quality. 

The percentage of fibre extracted from the mature fresh 
leave® was 4.5 per cent., which may lie- considered verv 
satisfactory. 

Experiments in. the harvesting of leaves at different in-' 
tervals of growth are being continued, but so far the results 
do not show any great diff’erences in either tdie quality or 
strength of the fibre whether the leaves are cut at intervals 
of 2, 4 or f) mouths. 


Ar£Ca Nuts. 

A small experimental area at Serdapg was planted w-ith 
this crop in January, 1923 and commenced to fruit about 
the middle of 1920. Individual yields have been taken from 
al)out 1,500 palms comprising this area with a view to select- 
ing a number of the highest yielders. 

Observations have also been made on the proportion of 
dry split nuts to fresh fruit. The results fium young palms 
show that the' average proportion of split nuts to fruit was 
25 per cent. 

There has lieen a considerable decline in the exports of 
areoanuts during the past year as shown by the following 
figures: — 
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The ex|>ort of arecamits from the Federated Malay 
States during the year was 814 tons, vaiiied at $120,388/-, 
as against 1,856 tons, valued at $219,110/- in 1927. 

Chaulmoogka Oil. 

A further experimental area was planted up at Serdaiig 
during the year with Hydnocarpm anfhehniutica and 
Taraktoyeuoit Kurzii. Additional supplies of Hydnocarpvs 
Wightuwu seed were received. 

The results of an analysis made by the Chemical Divi- 
sion of the Department, of seeds of Ilydnovarpiis anthehnia- 
tica produced at Serdang showed that the proi)oriion of ker- 
nel was approximately 80 per cent. The kernel contained 
roughly 52 per cent, of oil, w’hich, (calculated on the whole 
seed, is equivalent to 10.0 per cent. 

A sample of Uydnocnrpux anfhel turn tica nuts were suh- 
Jiiitted for trial at the Leper Asylum, Kuala Luii)])ur at the 
beginning of the year. As a result of these trials the Medi- 
cal Officer in charge reiiorted that no dislincUon (could 1>e 
drawn between them and the nuts which were obtained from 
Siam. 

Further, he was of the opinion that the locally-grown 
nuts were of e([uul value to the Siamese on.'s and Commented 
upon the good quality of the sample supplied by this Depart- 
ment. 


Cover Cnors. 

Several new cover plant<s were introduced during the 
year, the most promising of which is 'fephrosia to.ricaria. 
This plant is very similar in habit to T. Candida and its 
roots are stated to contain a toxic principle much the sanu' 
us that found in certain species of Derrh (tuba root). 

A detailed report giving full informal ion on the culti- 
vation of soihe of the more important cover plants and green 
manures was published in the Malayan Agricultural Journal 
together with illustrations of the plants descrilied. 

Publications, 

The following articles were published by members of 
the Staff of the Agricultural Division during the year 
1988 ; — 
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‘‘Observations on Oil Palms’’, by T. 1). Marsh, 
Malayan Agricultural »Jourmil, Vol. XV'I, No. 1. 

“An Ornamental Shade Tree ” — Muntingia Calahura^ 
by ¥, S. Banfield, Malayan Agricultural Journal. 
Vol. XVI, No. 1. 

“Annual lleport of the Agricultural Division”, by 
11. Bunling, Malayan Agriculiural Journal, Vol. 
XVI, No. 4. 

“Preliminary Report on the Cultivation of Candle- 
Nut at Serdang”, by T. I). Marsh, Malayan Agricul- 
tural Journal, V’^ol. XVI, No. 5. 

“Noies on Dolichos Hosei, syn. \'igna Hosei”, by 
J{. Hunting, Malayan Agriiullural, Journal, V^d. 
XVI, No. 5. 

“Cover Crops and (ireeu Manures”, by B. Bunting 
and J. N^, Milsuin, Malayan Agricultural Journal, 
Vol. XVI, No. 7. 


Gknekal. 

Several papers were read by the Agriimlturisl ai Plan- ^ 
ters’ meetings during the year. 

As usual the technical officers of the Agricultural Divi- 
sion made numerous visits to estates throughout the I’ountry 
with a view to giving advice on various agricultural prb- 
blems requiring investigation. 


B. Bunting, 
Agriciilturisiy S,S. ^ 


Kuala Lumpur, 

3nd April, 1929. 



Divbion oi Chemistry. 

Annual Repoet for 1928, 

Staff. 

The of the Division on De<*enil)er olst, 1928 ron- 
sisted of the followinjy oflic*ers: — 

Agrirvllitral Chemist: — B. .1. Ralon, (Seronded for ser- 
vice with the Rubber Research Institute), C. 1). V. Georg:i 
(Acting.) 

Assistant Age, Chemists, — C. D. V. (ioorgi, V. R. 
(rreen-street. 

Assistant Analyst , — (runn Lay Teik. 

Mr. R. O. Bishop, M.B.K. Acting Agriculiural Chemist, 
proceeded on leave to Kurope on May 4th previous U) resign' 
ing from Government Service, the writer being appointed 
to fill the vacancy of the aiding appointment. 

The departure of Mr. Bishop in May has affected tJie 
work of the division cumsiderably, since no officer has yel 
been appointed to fill the vacancy and there have Ireen there- 
•fore only two Huropean officers in the Division for seven 
mouths of the year. Certain investigations have bad to be 
postponed until the appointment of a suc(*essor to Mr Bishop. 

Coconuts , — The investigation regarding the alleged de- 
terioration in value of Straits copra as compare>d with that 
from Ceylon and Malabar based on the oil ^•ontent of the 
material, has been continued. 

Several analyses of copra from different estates have 
l>een carried out, as a result of which it appears that the 
average oil coTitent of estate copra, calculp.ted on a moisture- 
free basis, varies from 64 — 67 per cent. The higher figure 
is less than that quoted for either the Ceylon or Malabar 
product, the oil content of which, calculated on a similar 
basis, varies from 68 — 72 per cent. 

The statement that the oil content of Straits copra is 
less than the lower limit quoted above is probably accounted 
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for hy the fact that a certain amount of estate copra is 
graded down to a selling standard with native copra, which 
is frequently prepared from immature nuts and therefore 
deficient, in oil content* 

The reason for the lower oil content of estate copra is 
at present uncertain, although it has heen suggested that 
the deficiency may he due io the different cliniutic^ conditions 
prevailing in Malaya. In order however to ascertain defini- 
tely whether there is any seasonal variation in the oil con- 
tent it is proposed to carry out systematic anolyres of estale 
copra over a definite period. 

The suggestion made in the last Annual Report regard- 
ing the valuation of copra on its oil content is not favoured 
by the Euroi>eaii dealers, principally on ac(;ount of the diffi- 
culty of securing representative samples. 

A special feature cf the work on coconuts has been the 
analysis of 290 samples of c.opra from special nuts supplied 
by the Economic Botanist in connection with selection ex- 
periments on this crop. The investigation is at present in- 
complete. 

As a result of enquiries received from Jjondon regard- 
ing supplies of coconut charcoal a series of expiuiment^ has 
been carried out with the assistance of the Forest Chemist 
to determine the. quantities of the various bye-products ob- 
tained by the dry distillation of coconut shell. The results 
have been summarised for publication in the Malayan Agri- 
cultural Journal. 

Oil Falm. — The oil palm industry has developed consi- 
derably during the past year, 1460 tons of palm oil and 2fil 
tons of kernels having been exported. These figures are 
greatly in excess of last year, when only 852 ions of oil and 
178 tons of kernels were exported. 

This comparatively rapid development has given rise to 
a number of problems connected with the factory process as 
regards increasing its efficiency and maintaining a high 
quality of product. 

There is little doubt that as regards the treatment of 
the whole fruit the efficiency of the centrifugal process, ifaat 
has been adopted in Malaya, compares favourably with that 
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of the press syslein, as employed in Sumatra. The centrifu- 
gal process results in the recovery of oil that contains only 
a lelatively small amount of sludge and can therefor© be 
purified with only a very small loss of oil. Experiments show 
that the loss of oil in the purification pro(*ess should not 
exceed 0.1 — 0.2 ])t»r cent, of the oil recovered frojn the cen- 
trifugal extractor. 

The question of the increase of acidity of palm oil on 
storage has been studied. It has been found tha< with oil 
of average quality the increase should no^ exceed 0.1 per 
cent, per month, the acidity being calculated as palmitic 
acid per cent. 

In view of ihe probability of shipment of oil in tanks 
in the near future an investigation was carried out regard- 
ing the increase in the iron content of palm oil on storage 
in an iron drum. The. result.s showed that there was no 
increase after three months. 

The waiter, who accompanied the agriculturist on a visit 
to Sumatra in connection with the Oil Palm Indiistiy, wishes 
to record here his appreciation of the kindness shown to him 
during the visit, especially by members of the A.V.R.O.S. 

A translation of the latest publication from Sumatra on 
oil palm, ‘‘The Manufacture of Palm Oil” by Ir. H. N. 
Blommendaal, was made for the Division by Mr. L. A. J. 
Rijk, Librarian and Translator. (Copies of the translation 
were circulated to all oil palm estate managers and others 
interested in the crop, Avhile a detailed abstract of the pub- 
lication was also published in the Malayan Agricultural 
Journal. 

Jehitong , — With the exception of Jelutong all inveetiga- 
tions on forest products, hitherto undertaken in the Chemical 
Division, are now undertaken by the Forest Chemist (Dr. 
T. A. Buckley, M.Sc., A.I.C.). This officer works in the 
Chemical Laboratory, so that the Division is still in close 
touch with the chemical investigations of the Forest 
Department. 

As regards jelutong particular attention has been paid 
to the question of development of brittleness in the material 
on storage, usually referred to as oxidation. Experiments 
have shown that traces of soluble iron added to the latex 
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l>efore coagulation induce oxidation in the product, for exam- 
ple, the addition of soluble iron to the latex to the extent^ of 
1 part of iron to 20,000 parts of latex will result in the 
crude cdaguluin becoming completely brittle after exposure 
to air for two months. The process of refining the material 
by boiling with water retards the development of oxidation 
to a certain extent. 

Since iron can be. introduced so easily into jelutong latex 
liefore coagulation, either owing to the use of a rusty lin for 
coagulation or as an impurity in the coagulant, the import- 
ance of ensuring cleanliness of coagulating vessels and the 
use, of pure (‘.oagiilants will be. realised. 

In view of the statement that jelutong from Kedah is 
particularly liable to oxidation two series of coagulation 
experiments have been (jarried out with latex from that 
source. The results shelved that there are no grounds for 
this statement, provided the coagulation oanditioiis described 
above are observed. The experiments also shewed that the 
reason for Kedah jelutong having no marked lendency to 
develop mould on storage is due to the small propoHion of 
serum solids present in the lafex. These amount io only 
one-third of those present in local latex. 

An investigation regarding the variations in the moisture 
(tonteiits of individual blocks of jehifong in consignments 
from various sources showed t.hai the amount of variation 
l>etween two blocks may be as high as 12 per cent. In view of 
this large variation and the fact that the material is sold on 
a standard moisture content of 45 per cent, the adoption of 
standard methods of sampling and determination of moisture 
was urged. These, qiiestions are now under cansidoration by 
the American dealers. 

It is satisfactory to record a conside-rable increase in the 
local jelutong trade during the past year, 1002 tons being 
exported compared with 57C} tons during 1927. 

Tapioca. 

The work on tapioca at the Government Experimental 
Plantation, Serdang has been continued. The second crop of 
tubers has been harvested and complete analyses made of 
representative plants from different plots. 
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As already outlined in the Annual llepori for 1927 this 
Avork necessitated the consideration ot‘ problems connected 
with i.he suni])ling of a crop, also a method for a rapid and 
reliable estinialion of small amounis of phosx)1ui'e. The 
results of both these investigations have already been publish- 
ed in. the Malayan Agricultural Jouruiil. 

Tajiioca estates in Vuhang, Joliore and K^^dah have been 
visited aUd analyses of various xdant materials from those 
estates mad«‘ in order to obtain comparative figures. 

Kx])eriments have also l)eeji carried out in factories both 
in Jhduing and dohore as reganls the determination of the 
efficiency of the method of manufacture at pr(‘S(*nt in use. 

The results of the various investigat.iou are Ixdng sum- 
marised for i)ublication in the Malayan Agricultural Journal. 

A siuies of ex]>eriments has also been commenced at the 
(Jovernmeiit Experimental Pluntati- )ii, Kerdang, to determine 
the change in the carbohydrate content of the Uiher as it 
reaches maturity. 


Alcohol. 

The results of the investigation on the prmluction of 
alcohol (Samsu) from rice were published in the Malayan 
Agricultural Journal, various suggestions being made as re- 
gards increasing the efficiency of the piesent j>roee}£s tallowed 
by the local Chinese producers. 

Experiments with the residue from rineapx)le canning 
factories have shewn that the production of potable alcoholic 
liquor from the liquid obtained by pressing this w^a.st€ 
material is a simple process. Interest has been aroused and 
it is ho]>ed that in the near future a process on these lines 
will be developed for the utilisation of the large amount 
of waste produce annually in these factories. 

PiQTJi-A Fiitrrr. 

Further analyses of piqui-a fruits (fJaryoear villosum) 
have been made, l^iqui-a resembles oil palm in this respe^'t 
that the fruit contains two oils, one piesent in the pericarj). 
the other in the kernel. 
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Hlxperiiuents shewed that if good quality i)*»ricarp oil 
is to be recovered the iiuiterial must be treated without delay 
on account of the development of acidity. 

An interesting feature of the fruit is the. relatively high 
tannin content of the rind. 


Miscellaneous Cju)1*s ekom Government Excerimental 
Plantation, Serdang. ^ 

The division has conducted chemical investigations 
during the p.ist year on various crops being cultivated ex- 
perimentally at the Government Experimental Plantation, 
Serdaug. Among the investigations Jiiay be ineiitioned the 
following : — 

((/) Tuba, JJeierminations of the ether exii’act of roots 
of Darris elliptica of various ages have shown that 
this ViUiety of Derris should be h.uvested ap- 
proximately 23 months after planting, the amount 
of ether extract reaching a maximum after this 
period. A similar investigation is being carried 
out with roots of Derris malaccenaiH (elect Sarawak^! 

(6) Sisal, The systematic investigation of the fibre 
content of sisal leaves from the- experimental plots 
has been continued. The fibre con1>uit of the leaves 
now being harvested exceeds 6 per cent. 

(<;) Gamhirr, Periodical determinations of the gambier 
content of cuttings, based on the total quantity of 
matter soluble in hot water, have been made. The 
quantity of soluble matter amounts to approximately 
8 per cent «)f the weight of the fresh cuttings. The 
investigation is nearing completion and the results 
are l>e.ing summarised for publication in the 
Malayan Agricultural Journal. 

(d) Kapok. The results of analysis of samples of 
kapok shew that the material compares favourably 
with the Java product, 

(e) Chinese Wood Oil. An examination has been made 
of seeds of Aleurites montana. The physical and 
chemical characteristics of the oil have been deter^ 
mined and found to be in close agreement with the 



accetpted standards for Chinese Wood Oil. The 
latter oil is obtained from seeds of both Aleurites 
Fordii and A. montana. 

(/) Hydnocarpus. An investigation is in progress re- 
garding the oil content of the seeds of Hydnooarpuf! 
anthebiiiniica. The physical and chemical constants 
of the oil will also be determined. 

Investigations for Economic Botanist. 

The Division has also co-operated with the Economic 
Botanist in regard to routine analyses connected with the 
following special investigations: — 

{a) Uue. Periodical determinations have l»epu made of 
the moisture contents of rice stored under varying 
<‘onditions. The results shew a definite increase in 
the moisture content of the material with the arrival 
of the wet season. The investigation is being con- 
tinued. 

(6) Soya limns. Complete analyses of ten samples of 
> soya beans have been made in connection with 
selection experiments on this crop. The oil contents 
of the beaus varied from 17.5 to 20.4 per cent, 
calculated on a moisture-free basis. 

Miscellaneous Analyses and Bbports on Inventions. 

The miscellaneous samples reported on during the year 
included 2 samples of copra, 8 samples of (joc'onut cakei, 9 
samples of jelutong, 5 samples of concentrated rubber latex, 
16 samples of fertilisers, 1 sample of lime- and 1 sample of 
soda ash. 502 gallons of distilled water were supplied to 
the Posts and Telegraphs Department during the year. 

Heports on 31 Patent Specifications were, submitted to 
Government during the year. 

Exhibitions. 

A comprehensive exhibit of oil palm products and 
canned pineapples, including a small model of an oil palm 
estate, was despatched to the Canadian National Exhibition 
held at Toronto during August-September 1928. 



Au exhibit of oil pulm prodticts and tapioca was forward- 
ed to the Malay Stales Information Agency for exhibiting 
at the British Industries Fair being bold in liondon during 
February-March, 1929. 

The writer acted os one of the judges in the Oils and 
Fats Seel ion at the Malayan Exhibition held at Ipoh from 
August f^rd to Gth 1928. 

Publications. 

The following articles W’ere published by the staflF of the 
Division in the Malayan Agricultural Journal during the 
year. 

1. “Bye^products of the Pineapple Canning Industry” — 

V.Il. Greenstreet and Gunn liuy Teik, Volume 

XVI, No. 1. 

2. “Samsu from Rice” — R.O. Bishop and Gunn Tiay 

Teik, Volume XVI, No. 1. 

d. “Studies on Tapioca. The Coeruleo-Molybdate Me- 
thod for Determination of Phosphates” — V. R. 

Greenstreet, Volume XVI, No. 3. 

4. “Studies on Tapioca. Sampling a Standing Crop” — 

V.R. Greenstreet, Volume XVI, No. 3. 

5. “Division of Chemistry. Annual Report for 1927” — 

R.O. Bishop, Volume XVI, No. 4. 

0. “Jelutong” — C.D.V. Georgi, Volume XVI, No. o. 

7. “Artificial Farmyard Manure” — V.R. Greenstreet, 

Volume XVI, No. 5. 

8. “The Valuation of Jelutong” — C.D.V. Georgi, 

Volume XVI, No. 6, 

9. “The Manufacture of Palm Oil”. Abstract of 

Publication of Ir. H.R. Blommendaal — C.D.V. 

Georgi, Volume XVI, No. 6. 

lb, “Oil from Aleurites Montana” — C.D.V. Georgi and 

Gunn Lay Teik, Volume XVI, No. 8. 

The Acting Agricultural Chemist collaborated wit^ the 
Forest Economist (Mr. J. G. Watsoii) in the preparailoi^ <d 
u short pamphlet entitled “Jelutong, its Tapping, Coagula- 
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tion and Befining”. The pamphlet was translated into 
Chinese and published in “Mu Zoy Chow ^'uiig Nyip Tsung 
■J'oh” — the Chinese Agricultural Journal. 


Sd. C. D. V. Geotku. 
Ag. AyvivuU-urttl ChemUt, F.M.H. 


5th January, 1929. 



Division of Economics 


Annual Itooiix mni 19ii8. 

St4Mff . — Tile Uliinese Translator proceeded on leave in 
(Jctober, and was replaced by a Translator, lent by the 
Seoretary for Chinese Affairs, for two days a week. 


Ma.toji Chops. 

Coconuts * — The Singapore market price for cojira, which 
at the end of 1927 was $11.50 per picul 11)^.), opened 

in January, 1928, at $11.90, around which i)rice it stood 
until the end of the month. Thereafter, the pi:ice was main- 
tained at between $ll.il5 and $11.50 until the end of May. 
The i)rice subsecjuently shewed a downw'ard tendency until 
the close of the year, when it was quoted at $10.05. The 
average price throughout the year w^as $10.92 as compaied 
with $11.17, $11.80, $11.95, $12.12 in the respective years 
1927, 1920, 1925 and 1924. 

The satisfactory price of copya has enabled many (^stales 
to carry into effect drainage and other cultural operations 
during the last few’ years, the good effects of which are re- 
flected in increased production. In view- of the fact thai 
about 80% of the coconut areas are held by small holders, 
tlie majority of whom have done little or nothing lo improve 
their holdings, the increased production of the larger estates 
niakes but little annual increase in the total copra production 
of the (country. 

Whereas the crops in 1927 were belowr average, those 
for 1928 were satisfactory in most districts. 

\ 

The Economic Uiyision commenced an invesUgation of 
costiufirs in connection %nth coconut planting and cultivation, 
and the preparation of copra. 

Arrangements were c^^nsidered for the organination of a 
Coconut Census in 1930. 

\ 
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(Part of which was exported direct to foreign ports, and part to the Straits Settlements). 
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TABLE 16. 

Export ok Copra prom ti»: E.M.S. during 1928. 


8tatc 

Ex|X)rted to 
Straits Settleinents. 

Foreign 

Exports. 


Quantity 

Tons 

Value 

# 

Quantity 

Tons 

Value 

C 

Pemk 

Selangor 

Negri Seiiibilan - 
Faliang 

84,474.«7 

10,(i(>5.(H; 

2.244.57 

(;3S.4U 

5,720,130 

1,776,825 

880,««0 

103,8(50 

10,97(5.84 

9,482.52 

7.04 

20.50 

1,815,189 

1,6(50,648 

1.015 

8,88(5 

Total 

48,017.70 

7,979,475 

' 20,48(5.40 

8,480,283 


TABLE II. 

Net Export op Copra prom British Maj^aya. 


Year 

Quantity (tons) 

Value 

1925 

9«,&-54 

19,093,938 

1926 

104,653 

21,852,380 

1927 

86,649 

! 16,662,493 

1928 

95.091 

18,747,129 


lUce , — Statistics in connection with this crop will, be 
found 111 the Annual Ileport of the Division of Economic 
Botany, 

Miscellaneous Crops . — ^Apart from rubber, coconuts and 
padi, there are no crops grown in Malaya of any great im- 
portance, although four crops, viz: — ^pineapples, oil palms, 
coffee and tapioca, are of sufficient importance to be classified 
as ^‘secondary,^* 

The area under nipah, stated in table III, represents 
both plantation, for the production of power idcohol, and 
such areas of natural growth as are used for the making of 
roofing material. 

Table III was compiled with the assistance of the Field 
Officers of this Department, the Land Officers and Managers 
of estates. 





TABLE III. 

AcKEACiE or Miscellaneous Crops in Malata, 1928. 



Total Malaya • ! 40,1(1 
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Oil Pahng . — Statistics relating to the present position 
of this indnstry will he found in Tables IV, V & VI. They 
shew that 4,985 acres were planted during the year 1928, 
making the. total area under this crop in Malaya 24,740 acres. 
The planted area of the twenty-five estates with areas of 
land planted with oil palm is as follows: — over 2000 acres, 
six estates; between 1000-2000 acres, one estate; Imtween 
500-1000 acres nine estates; between 100-500 acres nine estates. 
It is estimated that the area to be planted in 1929 will amount 
to between 7,000 and 8,000 acres. Estates at present in ex- 
istence with a portion of their land planted, have reserve land 
exceeding 25,000 acres representing alienations for the cul- 
tivation of this crop, but upon which planting has not yet 
commenced. It is estimated that the Goveniment has ear- 
marked a further 100,000 acres for alienation for this form of 
cultivation, but this figure must be accepted with caution, as 
in most cases it is not known what proportion of this area is 
suitable for oil palms, and certain areas are at present the 
subject of reconsideration in this respect. Six estates were 
producing oil during the year. The crops generally exceeded 
expectations; 1,460 tons of palm oil valued at $384,954, and 
261 tons of kernels, valued at $43,475 were exported, repre- 
senting an increase in weight of exports over 1927 of ap- 
proximately 74% and 46% respectively. 


A forecast of 1929 crops places production at 2,100 tons 
of oil and 430 tons of kernel. 


Market prices for palm products have remained satis- 
factory throughout the year. The Malayan oil, on account 
of its purity, has commanded a premium over market quota- 
tions, and has mostly Wn put to specialised uses. 


Palm kernels have obtained London market prices, which 
have varied from £20.15.0 to £20.3.0 per ton. 


From the above figures it will be realised that the plan- 
tation palm oil industry in Malaya is gradually assuming a 
position of some importance. 
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Table IV. 


Animal Exports of Palm I’rodncts from Malaya. 


i Palm Oil. 

Palm Kernels. 

Year. 

'ioiiK. 

Value. i 
$ : 



Tons. 

Value, 
ijs • 


1 

-- - 


Iil2(i . 72(1 

2r(4,l(!i» 

ISO 

:iC.7(»K 

IJI27 - i 

2(1!>,!)G(1 

J7H ' 

:il,7<iS 

]\)2H . IJCO 

!184.S)54 

2(11 

4. ‘5.475 


Prior to 1920. the export of palm piodufts were not 
shewn separately in the returns published by the Registrar 
of Imports and Exports, who supplied the above figures. 
Estate production was, however, collected and is shewn under. 


'I’able V. 


Yield in tons of palm oil and kernel in Malaya. 


Description of 

Year. 

Product. 

1023 

1024 

1 925 

102(1 

Palm Oil 

1 

m 

286 

5:5(5 

751 

Kernels 

50 

81 

i 

no 

i 

1(18 
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MM 6S7 » 1,107 i 1,028 *2,822 4,22H 8,803 ,8,877 12,588 10,755 24,74< 
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PineappleJt.— lht) area under this crop and the export 
of canned pineapples have been well maintained during 
the year, while the prospect of future supplies appears 
favourable. 


Complaints are received by the Department from time 
to time regarding the pn<-king and quality of canned 
pineapples from this country. Until the exports conform 
more strictly to the demand in this respect, it cannot lie 
maintained that the industry is in a satisfactory condition, 
or that the maximum advantage is taken of the position 
held by Malaya’s trade over that of its competitors. 


Advantage was taken to discuss the subject with packers 
and ex])oiters in Singapore during the visit to Malaya in 
May of Mr. E. M. H. Lloyd of the Empire Marketing Board. 
Agreement of the parties intere.sted was reached on one point, 
that of embossing each tin with the quality of contents; but 
it is doubtful whether, if accepted by the Home trade, this 
will go very far towards improving the quality and grading, 
although it w'll safeguard the product from unscrupulous 
retailers. 


The market has lieen somewhat erratic during the past 
two years owing (o lack of co-operation amongst packers and 
exporters. The combine of packers, established in 1920, 
appears to have been unable to stabilise quality or prices. 
The Economic Division is investigating these problems and 
c.'imjiaring the situation with that obtaining in other coun- 
tries, with the object of consolidating the position which the 
canned pineapples of this country hold on the United King, 
dom market. In these efforts, the division has lieen in close 
touch w'ith the Empire Marketing Board, and has also receiv- 
ed willing assistance from the trade in Singapore. 
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Table VII. 

Exports of Canned Pineapples from British Malaya. 


Year. 

Quantity. 

Value (Straits *) 

1911) 

25r),97i5 CH8e<. 

3,28(5,001 

1920 

44C.H98 „ 

7,178,01(5 

1921 

6(!2,(:ao 

j 0,210,888 

1922 

710.(571 „ 

(5,691,098 

1928 

889,941 „ 

j 5,874,858 

1924 

89,204 tons 

j 8.873,977 

1925 

48,207 „ 

8,2!}(5,824 

192(; 

1 

40,(534 „ 

7,(5(59,784 

1927 

40,134 „ 

8,29(5.65(5 

1928 

4(5.400 „ 

8,421,230 


Tapioca , — The cultivation of tapioca shews little 
advance; other crops, especially pineapples and coffee, re<*eive 
more attention than tapioca as <!atch crops with rubber on 
newly opened land. The average price of ‘‘pearr’ tapioca 
during the year was about $8.80 per picul, and of “flake^^ 
$8.50 per picul. The price for both grades flhewe<l son»e 
decline during the year. 


Table VITT. 

The Tapioca Trade of Malaya.^ 
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Coffee , — An increafted interest ia ooffee cultivation has 
l)een noticed during the past two years.. Many enquiries 
regarding this cjrop have been received from planters and 
owners of small holdings. There is still sc^ope for further 
planting for the local market, in addition to which the pro- 
duce should find a ready market ^abroad. 


Table IX. 


Malayan Imports and Exports of Raw Coffee. 


Y ur. 

Imports. 

F]x{)orts. 

Quantity 

Value. 

Quantity 

Value. 


Ihs. 

• $ 

lbs. 

ili 

1 1)26 

I8,«78,«48 

6,4(5J).775 

n,788,0»« 

4,118,818 

192() 

18„5 15,244 

9,084,110 

»,93 1,871! 

5),81 9,597 

1927 

18,91 2,948 

5,144,981 

1 0,074,'.):} 1 

•>.771,4'J« 

1928 

14,078,999 

4,189,554 1 

(i,781,!)2!) 

i 

2,029,425 


Areca ouU . — Care in curing materially affects prices, and 
the local industry continues to suffer by reason of insuffi- 
cient grading and carelessness in curing. Good sundried 
mits always command a satisfactory price, (though other 
gradee also find their specialised market if of suffic iently high 
standard to compete with the products vof other countries. 

Production has been maintained, although the Joborc 
main crop w^as reporte^l to have fallen off. 

Pri(‘.es shew a decline over those of the previous year 
The average declared trade value ])er ton, of Exports in 1927 
was appn)ximately $206 per ton, while in 1928 it fell to $178 
per ton. The average Singapore prices per picul of the 
various grades of areca nuts were as follows : — 

Split $9.50; Eelantan Split, $8.30; Whole, $5.00; 
Palembang, $7.62; Red Smoked, $11.38; Rli(;ed $10.16, 
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Table X. 

Malayan Imporifl and Exports of Areca Nuts 


Year. 

Imports. 

Exports. 

Quantity 

Value 

Quantity 

Value 


Tons. 

* 

Tons. 

* 

19^5 

89,!)r>2 

HMH)7,8C4 


18,293.001 

1920 

40.497 

9,890,074 

68,012 

17,280,800 

1927 

a2,iio 

.'i,870,087 

49.878 

10,298,771 

1928 

45,185 

0,980,9.87 

09,808 

12 ,l 90 , 2.')8 


Derris (Tuba root ). — The area uiidei: this crop is very 
small, owing to the difficulty in establishing a satisfactory 
market. The \ise of this root as an insecticide is being in- 
vestigated in several (jountries, for which purpose- the Divi- 
sion has forwarded bulk samples. 

Kapok . — No further advance has been made in the culti- 
vation of kapok, the industry still l)e.ing confined io scattered 
areas in native holdings. 

An attempt has Iwjen made to arrange for the markeling 
of kapok seed from holdings along the Perak river. The 
amount of such seed is inconsiderable., and is at piesent dis- 
cai:ded. Its sale, however, might prove an incentive to 
planting, and would be a welcome addition to the income of 
the Malays in the district. An exporting firm was placed in 
touch with this source of seed, tind the organisation of collect- 
ing seed and forwarding to Teluk Anson is now available. 

Rubber Seed . — The import of rubber seed into Malaya 
during 1928 amounted to 5 tons, valued at $28,590 The 
value per ton, viz $5,719, indicates that this seed was all 
destined for planting purposes. The export of rubber seed 
over the period was 7,905 tons, valued at $246,940, i.e. 
$31 per ton, practically all of which was intended for the 
extraction of oil. The establishment of a market for this 
bye-product of the rubber industry is due to an American 
Company which has organised the purchase of seed from 
estates, 
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The Division instituted an investigation of the inarbet- 
iiig of rubber seed. It was estimated that the total seed crop 
,of Malaya probably aiuotints to 20(),()0(J tons, half of which 
might be econoini cully marketed. The 1928 season was not 
considered one of abundant rubber seed yield. The collecitioii 
was treated as a spare time occupation, and, especially on 
estates with Indian labour, one of considerable value to the 
labour force. The average cost of collection and packing, 
amounted to $11.(K) per ton. I'lie purcliasers offered $22/- 
j)er ton on rail, so that, provided the estate was not too dist- 
ant from rail, or port, a* profit of from TiO per cent, was 
obtained. 

Supervision in collecting and packing the seed w’us in 
some cases in sufficient,, resulting in an accumulation at 
Mnluyan ])orts of. stock which was unable to obtain a certifi- 
cate of freedom from pests and diseases, which is recpiired 
before entry into the importing <‘.ouiitry. Tlanters have 
gained valuable experience during the past season in the 
marketing of rubber seed, and it is anticipates! that imiiroved 
returns will result from a closer supervision of the collections. 

Live Stock, 

The (xovernments of the Federated Malay States have 
rendered annual returns of live stock for 1928 (see table XI) 
The stock in Negri Sembilan, and of cattle in Selangor, has 
l>een w’ell maintained, but the number of cuttle in Perak, 
and of all live stock in Pahang, shew^ a further serious decline 
of approximately 2 *^)% over the previous year. The effect 
of this diminution of stock in Pahang, caused chiefly b\ 
disease, floods, and unsuitable feeding, lias proceeded un- 
checked since 1923, and is reflected in the reduced padi pro- 
duction returns of the State. 

The Division placed these figures before the Agricul- 
tural Advisory Committee, whose suggestions have been re- 
ferred to the States concerned. 

It is understood that the Pahang Government has im- 
ported stock to replace, in part, that lost in the 1926 flood, 
and is fully alive to the seriousness of the present position. 
In view of the desirability of increasing food production, and 
of the relationship of live stock to the amount oi food crops 
produced, an increase in stock, especially buffaloes for work- 
ing the padi lands, musf be. cousidered of great importance 



Live Stock in the Federated Malay States. 1928. 
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The census of poultry in Malaya has never been attenipi- 
ed, but the import of poultry and eggs points to the fact that 
there is room for an extension of poultry keeping in Malaya. 
A disease of poultry, the symtoms of which closely resemble 
lloup, has been reported to the Division from several districts, 
in particular froiii the Coast districts of Selangor, Negri 
Sembilan and Malacca. With the advice of a poultry ex- 
|>ert, a special leaflet on llou]> was published in Ihe Malay 
language. It is to be feare<l, however, that the- recognised 
remedies for this disease have not been particularly effective 
ill the present case, and the loss of poultry has been consid- 
erable. 


PUIILI CATIONS. 

Two illusfraied booklets, viz: “The Oil Jbilm in 
Alalaya”, and “Malayan IMneapples”, were prepared for 
the Xational Exhibition at Toronto, and were also later dis- 
tributed at certain exhibitions in England. 

“Malaya: Agriculture’*, an illustrated booklel, was 
compiled at Ihe request of the Malay Rtate?^ Information 
Agency, and forwarded to London for publication. 

“Annual Report of Division of Economics, 

Malayan Agricniltural Journal, Vol. XV'I, No. 4. 

“The Agricultural Trade of Malaya for the first half 
ytuir 1928”, and “Copra and Coconuts*’ (a bo(»k review), 
Malayan Agricultural Journal Vol. XVI, No. 8 

“London Market Price Inst 1928”, Malayan Agricul- 
tural Journal, Vol. XV, No. 12. 

“Notes on Oil Palm and Miscellaneous Crops”, for the 
Planters Association of Malaya, Year Book 1927 — 1928. 

Veknacular Publications. 

Warta Perumha^an Tannh, the Malax Journal of the 
Department, Volume VI, was published in four quarterly 
parts with thirteen illustrations. Owing to the demand, the 
distribution increased from 3,500 copies per issue at the end 
of 1927, to 5,000 copies during the second half of 1928 In 
all, 17,000 copies were distributed, against 12,000 for the 
previous year. 



Special Malay Leaflet No. 6 : *‘ltaup — a disease of 
Poultry”: copies were priuted for free distribution, 

CliiueHe Agriculturul Journal, Volume JI, ^Y4^s pxiblislied 
in four quarterly parts of o,000 copies each, wiili a total of 
twenty-one illustrations. 

The Co-operative Societies Depart Jnejit and the llubber 
Itesearch Institute of* Malaya have co-operated in the use 
of the vernacular publications of this Department for their 
propaganda work amongst Asiatics. 

The Sarawak Government has placed an order for oOO 
copies of all future issues of both the Malay and Chinese 
publications. 

V^ernaciilar j)ul)licutious are distributed fi'ee in the Fede- 
rated Malay States and Straits Settlements. Kxpenditiure 
for the year decreased by $1,720 to $4,02t*t, wlule revenue 
from sates and advertisements increased by $790 to $2,3Gd. 

The printing of the Malay Journal was undertaken by 
the Government Printing Department, Singapore, from the 
beginning of the year. This resulted in an improvement in 
production and distribution. 

Acknowledgments ai'e again (hie to numerous contri- 
butors to both journals, as well as the writers and publishers 
of many articles which have been altei'ed and adapted for 
presentation to Asiatic small holders. 

The steadily increasing amount of cjorrespondence from 
Asiatic readers of these journals is evidence, of tlie utility 
of these publications. 


Agricultural Exhibitions & Shows. 

The following Exhibitions and Shows have been held 
during the year : — 

Malacca, July 21, 22. 

Sixth Malayan Exhibition, Ipoh, August 3 — S, 
Perak North, Taiping, August 19, 20. 

Lower Perak, Teluk Anson, September 9. . 
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All the above shows were held under <he allspices of the 
JJalayau Agri-Horticultiiral Association, of which the writer 
is Joint Hon: Organising Secretary. The Agricultural 
Economist officiated as a judge at two of ihe above district 
shows. 

The Malayan Agri-norticultural Association c-ontinued 
Ihe publiciHi )!! of a (juarierly magazine. Work has pro- 
greHHe<l in ilic laying out of a permaneid site in Kuala 
Lumpur for llie Annual Exhibition of the Association. 

Gbnebal. 

The Agriculiurul Economist acded as Asst: to the Secre- 
tary for Agriculture in addition to the duties of his sul)sta!i- 
tive appointment. He also served on the Advisory Committed’ 
for the School of Agriculture, Malaya; as Secrc'tary c)f the 
Agricultural Advisory Committee, ami (from June) as a 
member of the Co-operative Board. 

1). 11. CiasT, 

Aijticidtural Econonnsl , F,M .S, Sf S,S. 

7th March, 1929. 

Tables la, Ib, II, V, VII, VIII, IX, X, arc abstracted or compiled from 
official returns of the Customs Department. 



Division of Economic Botany. 

Annuai. IIepokt i'oii 1928. 

Staff, 

'I’lie writer wan iii eliarge tliruugliout the >ear aud the 
Staff of the Division was as follows; — 

Dr.- II. W. Jack, Economic Botanist (in charge). 

Mr. W. N. Sands, F.L.S. Assistant Econuiuio Botanist 

' at Kuala Lumpur. 

Mr. It. B. <Tagoe, B.Sc. Assistant Economic Botanist 
at Kuala Lumpur. 

Inche Mohamed !Nour, Senior Agricultural Assistant 
at Barit Buntar. 

Inche Tajudin, Junior Agricultural Assistant at Kuala 
Lumpur. 

Inche Abdul Itauf, Field Assistant at I’aril Buntar. 

Inche Abdul Bahuian, Field Assistant, at Klang. 

Mat bin Mat Samau, Maudor at Titi Serong. 

Inche Abdul Jabbar, Clerk at Kuala Lumpur. 

I have to thunk all the above for loyal co-operation aud 
for their good work throughout the year. 

Mr. W. N. Sands was away in Europe on furlough for 
7i months during the year, and Mr. Jagoe> was away on 
military duty in Hongkong for 3 weeks, 

CocoHtJTS. 

Individual yield records from 530 palms, growing under 
average estate conditions, have been maintained for eight 
years in succession, and the data thus colle<d!ed have afforded 
instructive information concerning the variation in yield of 
individual palms in commercial plantations. 

The data show that (1) over a period of eight years tba 
coefficient of variability of an average population is as nsu^ 
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as 34% of the mean production per palm; (2) that variability 
in cropping per palm per annum ranges from o to 115 nuts 
.on the block from which the data were collected; (3) that 
19% of the palms of an average plantation are not profita- 
ble under normal treatment; (4) that 15% of the palms 
produces 24% of the total crop, nnd (5) that poor yielders 
remain poor yielders while good yielders are constant to that 
character. 

In view of these results, the desirability of selecling seed 
nuts from known high producing palms is very evident. 

Moreover, data have been compiled which show that the 
copra content of nuts from different palms (of the same 
variety) varies from 79% to 131% of the mean copra pro- 
duction i>er nut. Further data regarding variation in oil 
content of copra from different palms, and seasonal varia- 
tion in oil (!onteut of copra from the same ])ulms, are in 
process of compilation. 

The coconut selection exiierimental area at Klung has 
been maintained in g<M)d condition and the general growth 
of the palms is satisfactory. 

Beetle attacks are a constaiii source of trouble, an aver- 
age of one beetle to every 18 palms being found each mouth 
throughout the year. 

The area was visited by the Mycologist and Kiitomologist 
in connection with disease and jiests and three [udms have 
been cut out suffering from ‘M)ud-rot” while “kerengas” 
and scale insects have been a nuisance on several palms. 

The manurial, cultivation, and catch crop experiments 
are also being maintained on this area. “Trenching” and 
row-moumliiig already appear to l>e effective methods of cul- 
tivation with heavy soils, for their effects on the young palms 
are very marked in greener foliage, more leaves and leaflets, 
and thicker crowns compared with adjacent “uncultivated” 
palms of the same age. 

Manurial experiments on mature coconuts have been put 
into operation on Carey Island, on a block of 18 year ohl 
palms of which the yields of each palm are know^n for the 
last eight years. This block should afford much useful in- 
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fannation, reg^ardiug efficient manuring for coconuts, in lie 
next two years or so. 

Data have been (compiled from i]() representative estates 
ill Aialaya wiiieli show that there is a seasonal Aariation in 
output of copra per acre of 15% of the average crop. These 
data also show that the average production of copra per acre 
per annum, from European managed estates, is 8.734 pikuls 
(1,162 lbs.), and that 251 nuts are required to jn^oduce 1 
pikul (133 lbs.) of c(jpra. They also afford interesting figures 
of the average costs of various operations on coconut estates 
(See Alalayan Agricultural Journal, Vol. 16, Nos. S & 11, 
1928). 

Itecords of the flowering and fruiting characters of races 
of dwarf palms, growing in the Parit Buntar office compound, 
were maintained for the 4th year in succession, and resubs 
will be published at an early date. 

There has been little extension in the area jiianied with 
coconuts during the year though a slight increase (])ei;hap^ 
3%) on the 1924 figures is probable. 

An exhibit was staged at the Ipoh and Taiping Agri- 
cultural Shows, to show the variation in yield of mits and 
copra j)er palm on average plantations. 

Oil Palms. 

Variation studies of individual palm fruits were main- 
tained and preliminary arrangements have l>eeu made for 
compiling a palm crop register on a population of palms 
growing under good average estate conditions. 

Arecanuts. 

Excellent growth has been shown by the twenty varie- 
ties of arecuuut palms growing at Klang though fire damaged 
one variety somewhat. 


Soya Bean. 

Selection experiments with this useful bean continue 
and promise interesting results. The number of selections 
was reduced during the year from 31 to 19 strains. The 
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strains are those of the varieties Nos. 3 and 4, the former 
being a scletilion from a variety originally obtained 
Siam, and the latter a selection from a local variety origi- 
nally imported by Chinese agriculturists and grown for some 
yeays in I’ahaiig (Manchis). Several strains of each of these 
varieties are promising and are being multiplied at the 
Serdaiig Experimental Plantation. 

Cotton. 

A (jollection of fifteen selections from S’a Island, 
Egyptian and Upland varieties were grown in small plots 
and, as usual, a. fair <roj) was obtained. The coiions have 
been maintained in ])ure lines for the past seven seasons 
without any apparent deterioration in yield or quality of tlie 
lint. 

The original selections have now been reduc‘pd to six, 
namely 2 Sea Island, 3 Egyptian and 1 I^pland. 

Lint valuations r<»ceived fro?n Sliangliai mills (which 
favour Nos. 1, 2, 16 and 24) gave <he following prices in 
August last : 


B. 

N<». 1. Egyplian 

... 10 pence per lb 


0 

... ir. „ 


.. ifi. „ 

... OJ 


,, (). Sea Island 

... IHi 


> » • > > 

... 171 .. 

» » 

., 24. Upland 

... 10 


It may he mentioned that No. 6 is ilu* most prolific pro- 
ducer under local (‘onditioiis. 

Whilst it is unlikely that <‘otton will prove a remunera- 
tive crop along the West Coast of the Peninsula, yet it should 
be possible to gi:ow selected varieties succ^essfully in Kedah, 
Perils, Kelantan and Trengganu, if expert advice and assist- 
ance concerning planting, cultivation, ginning, baling and 
control of pests and diseases was available, to growers. 

Maize. 

As anticipated, considerable difficulty was experienced 
in maintaining the selected strains of local yellow flint maize 
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which had hee>n inbred for five generntions. Numeroiifi 
crosses were made between them during the year, and further 
crosses will be made wiih the object of obtaining strong grow- 
ing and heavy yielding types of the local varieties. 

Padi. 

The padi crops in ihe F.M.S. were slightly under +hc 
average of the past 14 years, partly because of late planting 
so that the standing crops were badly damaged by the 
March — April rains, hut partly he(‘aus<» of a drought, early 
in the growing season, followed by deep water at planting 
time. In the Straits Settlements the crops were good being 
well 'above the average. 

In the TTnfederated Slates an early drought atfecled the 
padi adversely so that the crop harvested were somewhat be- 
low the ave.rag6 over the last decade. 

The summary of padi returns is shown as Appendix f. 

Pure line selection work was maintained at Titi Serong 
along the lines already laid down and though good crops were 
grown, the lateness of the season resulted in much damage, 
and loss of grain during harvest, hy continuous rains, so that 
the Krian crop was some 14% helow average. Hat damage in 
Krian was distinctly less than ustial during the past vear-- 
thnnks to the energetic destrucion campaign carried on by 
the Field Division. Titi Rerong pure lines continued to give 
satisfactory results throughout Perak North. 

The Agricultural Field Officer, Perak North, reported 
increased yields in the Kuala Kangsar District varying from 
21% to 72%, and in Larut- District the increases range from 
9% to %%. In Pahang very he4ivy crops from selected 
seed were grown at Pekan on the flood silt of the previous 
year, yields up to 800 gantangs per acre having Iwen record- 
ed by the Agricultural Field OflScer. 

In Perils the Adviser reported increases in yield from 
the pure lines Hadin Nos. 2 and 10 of up to 00%, and stated 
that these strains were popular because of ihe ease of thresh- 
ing them and their flavour. 

In the Pasir Puteh District of Eelantan^ the District 
Officer reported that Krian selected seed produced crops mry* 



257 


ing from 26% to 3f3% better than crops grown from local 
seed, and that ‘'the rayats were most enthusiasllc"’ to get 
further supplies of seed which have I)een sent. Seed has 
also been sent to Trenggauu for trial and results should soon 
become available. Promising results are reported from 
Kedah find good results were also-^ obtaineil in other areas. 
A particularly successful demonstration plot was ])lanned and 
supervised by the District Officer, Jelebu, and yields of bet- 
ween 600 and 6(X) gantangs were obtained from selected seed 
as against loc^al crops of around 400 ganlangs, — more of these 
demonstrations are very desirable. The gradual increase in 
the number of padi inspectors should help towards gaining* 
reliable reports of the use of selected seed, and towards break- 
ing down the conservatism which still exists towards the in- 
troduction of new and tested seed. 

The customary use of ihe “tuai^’ in some places has 
deterred cultivators from using .‘^elected seed, because the 
crops ripen simultaneously and with one strain Badin No. 7, 
though good crops are admitted; the straw is rather tough 
for harvesting with the “tuai”. Selected seeds have, almost 
everywhere, given crops which show comparative resistance to 
lodging under adverse weather conditions nearing harvest, 
give better milling returns, and shed less grain than crops 
grown from imselected seed. A])proximately 14,900 gau- 
iangs of selected seed w^ere distributed or sold during the 
yeiir. 


Hybridisation methods are noAv fdso in ])rogress writh a 
view to improving still further the best selected strains. A 
number of hybrid seeds lietwwn the best 3 or 4 strains were 
successfully ripened after last harvest, but, as the seedlings 
w'ere growing in the present (season, all were unfortunately 
destroyed by rats, thereby involving the loss of a year with 
this branch of work. 

Manurial experiments continue in Province Welleslev, 
Krian, Malacca and Kuala Kangsar, and, though definite 
results are necessarily slow in materialising, fairly definite 
indications as to .the best manures for improving grain yields 
may be said to be in sight. Wide variation in soil texture 
and in water facilities render manurial work rather complicat- 
ed, and the vagaries of oitr seasons do not assist in the 
solution of the problem* 
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Cultural experiments rontinue in the same centres as the 
mauurial experiments, but the effects of differeoii forms of 
cultivation are so frequently masked by seasonal conditions 
that progress is slow. The disadvantages of planting too 
many seedlings per hill and of too close spacing has been 
proved; also the efficacy of clean weeding and intensive tillage 
as compared vn'th haphazard methods and the importance of 
water control is, of course, 'well known. Beneficial effects are 
indicated when land is ploughed iinmedialely after harvest 
on certain soils, but soils differ so much that it is difficult, as 
yet, to make specific recommendations. 

Catch crops do not yet stand much chance, of success 
since the average cultivator will not yet consider Uie pronpei't 
of tilling his land more than once a year, though possibly 
cultivators in the TTnfederated States may prove more 
energetic in this direction. There is some chance for the 
cultivation of early maturing crops on the “batas’’ in cer- 
tain areas where they are rich in organic, matter, e.g. soya 
bean and maize in Krian, and this aid towards increasing 
food crops is being kept in view. Bice storage experiments 
are proceeding satisfactorily. 

The adoption of 'small power rice mills, as advocated by 
this Division since 1922 towards maintaining the pricje of 
padi, is slowly gaining favour on estates situated within easy 
distance of regular pndi markets, thus encouraging padi 
production. 


Botanical. 

The Herbarium of local economic plants was maintaincMl 
in good condition and numerous plant identificati ans were 
made for various applicants. 

A study was made by the Assistant Bolanist of the bitter 
Cucumber or Peria (Momordica Charantia) and its varieties. 
The Peria is highly esteemed locally by Malays, Chinese 
and Indians as a vegetable, An article containing a full 
description of the vegetative, flowering and fruiting, 
characters of the plant, together with information concern- 
ing the usee to which it is put was published in the Malayan 
Agricultural Journal (Vol, XII. No. 2. 1928). 

The senior Assistant Botanist, in collaboration with the 
Secretary for Agriculture, undertook an investigation eon- 
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cerning the plants growing on disused mining areas. As a 
result the use of certain plants was recoinmeuded tor trial 
in the reclamation of lands covered with sand and silt. 

General. 

The Economic Botanist visited Kedah, Kelautan and 
Treiiggaiiu early in the year and submitted rejwn-ts on i)adi 
cro])s iu Kedah and Trengganu, together with recommenda- 
tions for the improvement of rice industry in those States. 
The Right Hon. Mr. Ormsby-Gore visited the Rice Experi- 
ment Station at Titi Serong and the Selection Experiment 
Station at Klang during the year. The Economic Botanist 
jjrcpared two papers for the Pacific Science (Congress in Java 
1929 (tne on the “Rice Situation In Malaya” and one on 
“Selection in Coconuts”. 


H. W. Ja(K, 

Economic liotunixt, S.S. (Si' /’’..I/ ..S’. 


Kuala Luiupur, 

lOtli January, 1929. 



SvMUAltT OF PaIU EeTUHNS — BltlTlSH MaI.A'XA. 


8tatb. 



Acrenge 

Yield 

Average 

Yield 


Kkdukateo Maeay States. 

1 1 

Perak 

Selangor 

N. Sembilan 

Pahang 

87,(J26 1 
18,060 i 
31,550 
•i 1,995 

1 

lU, 557, 455 
1,«69,(»77 
8,K75,(J!)2 
8,7:$3,004 

6,585 844,448 

8,579 558,449 

(incliid ed in wet) 
7,808 805,486 

Total, P.M.8. ... 

154,286 

28,885,228 

17,917 

2,208,828 

Kriaii 

55.182 

12,428,774 

— 

— 


Htiuits Skttlements. 


Singapore 

1 



Penang 

5,060 2,170,700 

— 

— 

Malacca 

27,669 8,918,849 

— 


R Wellesley 

89,505 10,942,000 


— 

Dindings 

600 180,000 

470 

127,500. 

Total. S.8. 

72,884 22,206,549 

470 

127,500 


TJNFEDERATBI) MAFiAY STATES. 


Johore 

3,275 

890,181 

3,774 

854,518 

Kedah 

170,999 

58,020,957 

1,548 

215,205 

Perlia 

82,645 

5,484,400 

— 

— 

Kelaatan 

175,812 

18,826,980 

60 

7,200 

Trenggann* 

22,000 

2,200,000 

8,000 

800,000 

Total, U.M.S. ... 

404,281 

79,872,518 

18,882 

1,876,918 

Total, F.M.S. ... 

154,286 

28,885,228 

17,917 

2,208,828 

,, S.8. ... 

72,884 

22,206,549 

470 

127,500 

„ U.M.S. ... 

404,281 

79,872,518 

18,882 

1,876,918 

„ Malaya ... 

681,801 

180,914,295 

81,769 

4,212,746 





Division of Entomology. 

Annum, IIkpokt jtmi 1928. 

Staff, 

Mr. H. T. l^igclen and Mr. N. C. E. Aliller, Assistant 
Eiitoinoloj^ists, reported for duty on the 4tli January and the 
r>tb May, 1928, respectively. 

Publications. 

The following: papers were published: — 

“Some (ieuerul lieiuarks on Ihe Jnflueiice of Climatic 
Conditions on the Prevalence of K(‘ononiic In-.ecls in 
Malaya’ , M.A.J., Vol. XVI, No. 1, January, 1928. 

""LvptOfjlossas membraaaceua F., a J^est of Cucurbita- 
ceae’\ M.A.J., Vol. XVI, No. 12, Decemliei; 1928. 

“A list of Parasiles and Predators wilh their Hosts in 
Malaya”, M.A.J., Vol. XV^l, No. 12, December, 
1928. 


A REVIEW OF THE INSECTS OF 1928. 
1. Insects oe Caoi's. 


Coconuts, 

{a) I H if vet ^ of the Inflorvsrcvrv, 

TiraihalHt rvfivena Wlk. (The Oreater Coconut Spike 
Moth). 

Batrachedra arenosella Wlk. (The Lesser Coconut Spike 
Moth). 

Chelisoches nigronifeus St. 

Earwigs are always active on the infl[ores<*,ence and pro- 
bably feed for the most part on decaying male flo\l^er^ but 
no direct damage has been observed. 

Dioaalandra fruvienti F. 

This weevil is somewhat similar in its habits to Chelu 
mrhei nigronitens St. 





Dcrelemorphus ehurncus Mshll. 

This is another very small weevil which has recently 
6ecn described by Marshall. 

Platydenm nucijerae Blair., Caryophilus fovcicoUa 
Murr. and Carpopltilm diiindlafus h\ 

The Teuebrionid, Plalydetim miviferac^ has recently been 
described by Blair. 

Xyloirupes guleon L. 

This large familiar beetle, which generally confines its 
attention to feeding on the uiidersurlace of the petioles caus- 
ing ’“leaf-break”, has been observed on several occasions 
feeding on the branches of the inflorescence. 

Aiiaihesfs laconoides Cand. 

Clccasional specimens of this click-beetle have been 
coUocted from the inflorescence. 

Pyvodcrces ptilodelia Meyr., Ererlillna,s jiacistruila Wals 
Opoyotui dimuiiatella Zell, and Siothmopoda adidainx Meyr. 

Pyroderces ptilodelUi is by far the most common. 
Haplothnps ceylonicus Schmutz. 

This thrips is ever present on the inflorescence and is 
frequently found inside the oiiened male flowers probably 
feeding on pollen. 

Mites. 

Inflorescences are always covered with mites in excep- 
tionally large numbers. 

Oecophylla smaruyduui F. 

This ‘‘keringa*’ or red ant is the most numerous insect 
on coc'onut-palms, frequently webbing the pinnae together. 

(b) Insects of ike Leaf and Stem. 

The most important pest of the leaf this year has been 
the Limacodid moth — Setora nitens Wlk. and several reports 
of damage have been received. Most complaints have been 
received from the Teluk Anson clistrict and after visiting 
that area recommendations for its control were made. 
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Hidari irava Moore. 

Oeeasional reports of injury hy the caterpillars of this 
Hesperiicl butterfly have been received but the damage has 
been confined to small areas. This insect is undoubtedly 
generally controlled by parasites. 

Artona cafa,vavtha Hmps, 

The only outbreak of this moth was reported in October 
from Singapore but rains at the commeiu*einent of November 
were responsible for its termination. 

( c ) MuveJla ft eon ft In ftecf ft . 

The Psychid <‘aterpillar — Mohosentt rorhe/tt Tams. — 
caused some damage to young palms and Awnihvftin phidippmt 
L. was recorded tor the first time severely injuring one area. 

Occasional caterpillars of Melon ff is hi/pennnesfra L. and 
Aliha alhitpttfafvs Snell, were collected. 

The Ortalid, Triponosotno perilampiforwe Gray., was ob. 
tained from a dec.aying bud and the Dynast id, Cholcosoma 
atlas L., was reported boring the crowns of a co(*onut palm. 
The Lyonetiid, Deeaflarchis hef era gramma Meyr. was obtain- 
ed from decaying leaflets of the coconut. 

Elaets Gvineensis. 

Setora nitent Wlk. was troublesome on one Estate and 
Orgctes rlunoreros L. was responsible foi; boring Oie base of 
petioles. 

LeGUMINOITS CoVKll (^KOPS AND G^^EK^ MaNCKKS. 

Cover crops are liable to the attacks of numerous insects. 
The most cniTimon is the caterpillar of Lam prose ma dieinen- 
alls Guen., Cenfrosema Plnmieri, Cliioria cajanifolia, Pner- 
ana phaseoloides, Calopogonitnn mnrnnoides, Desmodinm 
gyroides, Dolichos hiflorus, Tephrosia vandida and Glycine 
hispida have all been observed during the year suffering from 
the attacks of this insect. Another common caterpillar is 
the larva of the Lycaenid, 7Jzera oiis Fabr. The Pyralid, 
Syngamia vihrusalis Wlk., has occasioned slight damage and 
the Gracilariid^ Acrocercops caendea Meyr. has been recorded 
mining the leaves of Vigna cafjatig. The following bugs 
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have heen recorded during the year from various covers, 
Coptogoma rmpicHcollU Mont., ChmiJiops buontula Banks., 
ffalttcvg niinytvs Rent., Cyclopelta ohscura Jjep., Physo^ 
inervn grosgipea F. and Anoplocneinig phasi(9na F. 


The beetles, PngvUi ueneirolUg Fjef. and Cneorane wodegfa 
Jac. have also been recorded. 

Lnmpifleg (Lycnena) hoeticvg L. 

This Tjycaenid feeds on the flowers of Tieguininosae, 
V^gna ctftjang in particular. The damage caused by this 
insect is the complete destruction of the. flowers. 

Eiielln zinckenella Treit. 

This Pyralid is another pest of Leguminous seeds. 

Etielln has been bred from the. seeds of Tephrogia can- 
diduy T, foxicaria^ T, purpurea ^ Crotalariu incnnn^ C. striatay 
C. usaramoensig and Cajanvs indicvg. 

An examination of 403 pods of Tephrogia toxiraria gave 
a percentage infestation, of 7%. 

Parasites. A Braconid parasite — ('helorius sp. — has been 
bred from the larva. 

^/aruva tegtulaUs Hb. 

This Pyralid utta<*ks numerous leguminous plants and 
may feed either in the seed-pod or on the leaves. It is re- 
corded from seed, flowers and leaves. Vignd eatjang (seed), 
Derris spp. (flowers and leaves), Muvuna pruriens (pods), 
Phaseolifg multifionig (pods) and Seshanin aculeata Reaves). 
Deiopeia (Utetheisa) pulehella F. 

This Arctiid attacks various species of Crotalaria and 
has been bred from both seed-pods and leaves of Crofdlaria 
usararnoensis and C. incana. 

Brachya^cma palpigera Wals. 

A Oelechiid feeding on seeds of Tephrosia Candida, T. 
kaokenana and coffee berriee* 
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Araecern^ fa^cicnlatv^ de Geer. 

An Antliribid attackinff the seeds of leguminous and 
numerous other plants, Iwth in the field and stoie. It has 
been bred from rubber-seed cake, dried areca-niit and Brazil 
nut, from the seed-pods of TephroHa vandid>a^ T, hookeriana 
. var. amoena, T. fthrirnrui and (Uiioria xtriatn, seeds of 
Phnseohis vvlpanx and coffee and from the decaying stem 
of Carica papapa. 

In ihe case of“ Tephronia to,rivnria out of 40*3 pods exa- 
l^nlned over 25% were atf^<*^ked by larvae of Araecerna^ in 
K>ine cases there were as many as four larvae in a pod. 


Coffee. 

Extensive defoliation of coffee bushes occurred in Johore 
\iy the caterpillars of the hawk moth, Cephottodes hplas Linn. 
Xn Encyrtid egg-parasite has been recently di.scovered and 
jpssibly is the agent responsible for the termination of out- 
Ireaks. 

j The coffee berry beetle, ‘i)f>eboek^\ Steph-anoderes hawpei 
ferr. was responsible for boring 90% of the berries on an 
jlstate in Selangor, 

! Both the beetle, Araeverun fascindatits de- Geer, and the 
(Jolechiid moth, Brachpacma paJpigera VV’als., have l>een 
|bred from berries collected in the field. 

? The scale-insect, Coccus riridis Green., and the Lima- 
/ codid Jielippa hdcatta Mr., have l>een reported on a few oc*ca- 
I sibns t‘ansing damage to the leaves, 

/ 

! Padi. 

Lepfocoristt acuta Thnbg. (aused no extensive damage in 
the Kuala Pilah area. It was reported in som.' ininibers at 
llepah, Negri Semhilun, at Kutob, Johore, and a few other 
places. 

Leptocorisa acuta ^ if conditions are dry, appears to lead 
a solitary life, but grasses, bursting into flower just before the 
padi, attract these solitary individuals and if these places 
are immediately dealt with there is little danger of exten- 
sive damage to padi occurring. 



26 G 


Scotinophura coarctata F. occurred in. some numbers at 
Lenggong in Upper Perak and at Blanja, Parit. An out- 
break at Euang was controlled by flooding the fields after 
heavy rains. 

/' 

The Jussids, Nephoteffi,r hipnurfahts F. and Sopafa j 
pnllesrens Dist., were meived from the Krian districit and j 
were reported to cause slight injury. Other insects damaging ^ 
padi are Dtatraea ttvriviUn I)udg. and a Diatraea sp., SchoP-j 
nohius hipinwtifer Wlk., Sesninia hi f prefix Wlk. and Ariad-j 
astus fihforinis F. The last is an Erotylid beetle. Its 
larvae feed inside the top internode of the stem. The beeth 
is generally found on the inflorescence and probably feed^ 
on the.* pollen. 

A nematode worm has been obtained from the motl, 
Schoenobivs hipunctifer Walk. 

The leaf caterpillars, Nymphvln depuncfalis Guenj, 
Melanitix ixmene Cram., Spodopfem mavritia Boisd;, 

C naph aloe rod X viedinnlix Guen., C nnpbolocrndx sp,, Parnnrn 
hnda and P, vialhiox F. and Telivoia hnmhvsae Moore, ha^e 
all caused some damage to padi. The caterpillars of Parnavi 
hada were found parasitised to the extent of 80% by a Bn- 
conid. A Chalcid was bred from C, rnedinalix and an ui*- 
identified Odynervs sp. was taken preying on the larvae of 
Cnnphnlocrods sp. 

An invp.stigation of padi “Imgs’’ other than Lepiocorixa 
nevta Thnbg. and Scofinophnra coarctata F. has l>een com- 
menced. They are tlm Coreids, Piptortm linearix F., andi 
Cletus punciiger Dali, and the Pentatomids, Menida inrh 
peanis Westw., Menida histrio F., Tetroda histeroides F., i 
Nezata viridvia L., Evsarcoris ren trails Westw., and Zif^rona 
coerulea L. ^ 

Croton tigliuTn, 

The Noctuid moth, Aniyna punctnm F. is the principal 
pest of Croton, 

An outbreak of Amyna may usually be expected in late 
December, or early January and will mpidly increase in 
severity until the trees are defoliated if no steps are taken. 
With the first heavy rains, the insect almost completely 
disappears. 
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No pornsilefl have been recorded. 

Nipaii (Nipa F'rvrticans). 

PnroMt lepifht (.ram. has again been prevalent and un- 
doubtedly is Ihe most important^ enemy to nipah. Hand 
colle(‘,tiug instead of spraying has been adoi>ted on one. Estate. 
The ihree Hispid beetles — WnlJnven ptilinnnnu (jestro., 
I^leuspa reichei Chap, and Plesiftpa tnpa Maulik, have been 
re(‘.orded causing slight damage. Pyroderrex haeinodryax 
Meyr., has been obtained from the nipah inflorescence and a 
Pyralid caterpillar has recently been found damaging seedl- 
ing shoots. 

Hosfjxe. 


Dyxderntx cinyuhitux P. caused great damage to Tloselle 
at Serdang. 


Areca caferhv (Akkca Nut). 

Mahaxena vorhefti Tams, was occasionally abundant, 
whilst Wnllavett fudwarwi Gestro., by feeding at ihe. base 
of the young leaves, was responsible for killing occasional 
plants. 

The most important enemy to this cro]), however, ii an 
unidentified Capsid bug which sucks the v'TV young flowers 
causing the eventual discolouration of the fruit. 

Qtttntnk. 

The most important insect was HeJoptdtis dnehonoe 
Mann, wdiich was responsible, for not only clwarfing the growth 
of quinine in the field but especially damaging seedlings in 
the nursery. 

The hawk moth, Dcilephila hypothons Cram, was instru- 
mental in causing slight damage to Cinchona Jedyeriana in 
the Gardens, Kuala Lumpur. 

Cinnamon. 

The Cerambycid, Thermmwfvs oherthuri Ritz., the 
grubs of which bore th« trunks of Cinnamon, killed a large 
percentage of trees on one Estate. Little attention was be- 



ing paid to sanitation. The leaf tier, Cricnla frifertestrala 
Helf. was also prevalent. 

The caterpillars of Attac'us atlas L., Lecicorna subrnar- 
ginata Wlk., Orgyia inendosa Hb., Papilio sarpedon L., 
Pingnsa mgiaarin Giien., Theretra nessvs Uru., and Avitht 
rttfifrons Moore, have all caused slight damage. 

Camphoh. 

Jjampiogenia cn/nphorae sji.n. whi(di Tams described in 
1928, joins the edges of the leaf together and feeds inside 
the fold. The Notodontid, Stavropus alfrrnus Wlk, is fre- 
quently 'common on camphor and HelopelUs cinchonae Mann, 
damaged individual seedlings in the nurser>' at Cameron’s 
Highlands. 


Alev rites Montana (China Wood-Oil). 

Although numerous leaf-eating insects have been rec^ord- 
ed on this plant, little damage has taken places. Probably 
the most common are the Limacodids, Miresa alhipvmrta H.R. 
and Parasa lepida Hbu, The Psycliid, Mahasena corhetti 
sp.n. and Ngginiu corhetti sp.n. which have also l)een record- 
ed are new species described during the year by Tams. The 
Geometrid, Boarmia transcissa hneertaris Wlk. has recently 
been recorded on this plant. 

Tea, 

The principal insects recorded during the year under 
review are the (-apsid hugs, //elopeltts civrhoncue Mann, 
and a HelopcHu sp,, un dthe aphid, To,roptera avrantii 
Boyer. 


Gambier. 

The leaves of this plant are attacked by the Pyralid leaf- 
roller — Margaroma coervleiceps Hamps. The hawk moth, 
Deilephila hypothovs Cram., also is frequently much in 
evidence feeding upon the leaves and causing considerable 
defoliation. Attacus atlas L. has been occasionally found 
whilst the Capsid bug — Helopeitis (?) svmatram Bpke, is 
sometimes in evidence sacking the young shoots. 



Fnidentified Sesiid Wers causing? eonsiderable injiny 
to the branches were observed in one. area in Joliore. 

Pnhiqvivm gvtta (GrTTA-PEnf'HA). 

The caterpillars of Snann cpncolor Walk, have been 
rejxjrted d nnaging the leaves of individual plants. The inosl 
important pest however is the leaf-volling caterpillar of 
Rhodonettra myrineti Drnry. Occasionally Syhpfa balfeatn 
F. causes some damage. 

Extensive damage has been occasioned by a Ifelopelfiii 
sp. killing the young leaves and causing leaf-drop. This 
insect is generally prevalent during the wetter months ot 
the year. 

A weevil — Alndex sp. — has been found damaging the 
collected seed of gutta-percha. 

H ydnocarpus anthelmUithirtix and Wif/lififutn 
(Chaitlmoogra Oil). 

The Limacodid, Altha albigiftiaiufi Snell., has been 
colW-ted feeding on the leaves of the formei; and Belippn 
labor Moore, on the latter plant. 

Zeifzern aoffeac Niet, was found on several occasions at 
Seidang boring tlie branches <»f tri(fhtunin and was success- 
fully treated by the application of f^^rboll bi-sulphid:». 

Derr is (“TriiA’'). 

The toxicity of Derris spp, has been under investigation. 
Records of the following additional insects damaging Derris 
have l>eeii made, Kvvosma cottciliaia Meyr.> Karosuta haln^ 
nopfyvha Meyr., Mods vndata F. and Hovwoa coffearui 
Nietn. 


Maize. 

Scotinophara coarctutu F. This Pentatomid is found 
particularly on Oryza saliva but also on ZeAt mays, A Ohal- 
cidoid egg-parasite has been obtained but has not been 
identified. 
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Phenice (Provttufa) moentn Westw. A Derhiif] fond 
on the lenves of Zm 7imy»^ Oryza mUva, Cocoh nvctfera^ 
El(iei9 yvineensis, fsocrhnnnn officinminu ^ and Cymhopognn 
nard'itc and probably many other plants. Tts nymphal stages 
are said to be passed in rotten wood. 

Pcreyrinm iiufydiit Ashin. A Delphm id on Mai^^e whi<*h 
feeds in all stajfps on the yoiin^ steins and the upper surface 
of the leaves is oc(*asionally numerous. 

Pyravsto salentinlis Snell. This Pyralid is recorded from 
both stem and cob of maize, and in India is said to liore a 
species of Polygonum, 

Pyroderres amphunrix Meyr. A rosmO|)tery 5 ;:id attackiTu*: 
both inflorescence and cob of maize. 


(ii^ Infterfs of Fruit Treea, 
Cifrux, 


Oranf>'es were attacked by the Coreid, Lepfoglossus 
wrmhranacevs F., and the Pentatomid, Rhynrhororis hinnc- 
ralis Thnbg*. A visit was paid to the Government Experimen- 
tal Plantation where the former insect was found breeding*: on 
native grown cucurbits close to the orange trees. The 
cucurbits were removed and no further reports of Lepfoglossus 
damaging oranges there have been received. Rhyuchovon< 
humernlis Thnbg., was (omparatively few in number. A visit 
was ])aid to Selama, Perak North, to investigate the «muse 
of damage to oranges in that district. Numerous fruits had 
previously been received from whic^h Drosophilu lurid a 
Walk, and Drosophila spp. emerged. The cause of the 
damage was found to lie the Trypetid fly, Chaelodovus 
ferruginem F. A poisoned bait and fumigation of the 
ground together with the burning of all infected fruit were 
re(*.ommended. 

Work on Prays endoenrpa Meyr. has l ern (carried out 
throughout the year biit success in breeding it through fron» 
egg to adult either in the laboratory or when caged on trees 
has not lieen obtained. A Chalcidoid parasite has lieen 
obtained from citrus fruits infected by Prays, Two para- 
sites — one a Braconid and the other a Tachinid — ^have been 
r^.prded. 



jUrosophllids, iiuioiig which Drosophila luruJa W»lk, ia 
probably as numerous as any other species, emerge in large 
numbers from fruits attacked by Chaeiodacus. 


The rentatomid, Ithynchocoris humeral is Thnbg. has 
been found on orange fruits, the Fulgorids, Rioania pul- 
virosa Stol. and Dictyoplutra pallida Uon. on the shoots ol 
lime and orange, and the Coreids, Hipiortus ! means suck* 
iug lime flowers and MivJis ienebrosa F. sucking the young 
snoots of limes. Occasional caterpillars of Pupil io achates 
Cram, on the leaves of lim^s and pomeloes have been collected 
but the principal caterpillar pests are Papilio dcmolcas 
malayanus L. and Papilio polyles L. 


Papdio helenus L. was collected on lime bushes at an 
altitude of 190U feet. The Noctuid, Paralleha paluviba 
(juen. was recorded on Fomelo for the first time. 

The weevil, Plit/toscaplius leponnus Fst. caused slight 
damage to flowers of lemons but llypomeces sqvamosus F. 
was occasionally responsible for considerable injury to the 
leaves. 


Musa Sapient linn (Banana;. 

The leaf-roller, Enouoia ilirau' L., was conspicuous! \ 
prevaleni throughout Malaya but no instance ol jts causing 
the death of the jdant has been recorded. The- caterpillais 
are frequently heavily parasitised by the Braconid, Apanfcles 
enouotae VVilkn. The weevils, Odotporus loiiyicolHs Oliv. 
and Cosmopolites .sordid us Germ, have been found responsi- 
ble for killing bananas, but although widely distributed seem 
to cause less injury in Malaya than elsewheie. The Arctiid, 
Crcatonolus iransiens Walk., and the. Noctuid, Prodenin 
litura L., have been reported causing extensive damage in 
different areas. An enquiry concerning the Tingid, Steplia- 
lUtis fypirus Dist., has been rec<*ived. In one area it was 
alleged to have inflicted serious injury. . 


Anona Muricaia (Soursop). 

The caterpillar of Papilio agamemnon L. has caused a 
certain amount of damage but AiUicus atlas 1j. has been the 
major pest. 



Achras Sapota (Oliiku). 

This plant is generally free from iiisecis. lihjodoneura 
Walk., which is coninjoiily met with on Bauiu 
latifolia was found in some numbers damaging Ihe leaves. 
The Trypetid, Chaetodacm fcirugincus F., hits fretjuently 
been found duniaging the fruits. 

Psidiuw Guajaca (Ouava). 

AfidvuH vynihia Dru. was found <'.ausing much damage 
on one occasion to this plant. Atfuvva aiUin Tj, was also 
recorded frojti this plant and Feraea ^rati»»ivui (Avocado 
pear) during the year. Clmetodavmt frrrufjineus F. was bred 
from the fruits of the first named-plant. 

iXephch a ni Lappaceu m (lla mbut an ) . 

Considerable damage was done by the night-flying 
beetles^ Apogonin cribncolliit Burm., he^padoiTUiH griseonv^ 
tosus nofr. and Chaviudoretus horneHais Kraatx. 

(iii) Insects on Othkii Plants. 

(a) Vegetables, 

Tomato. 

The fruit-fly, Chaetodacus ferruginens F., has been the 
subject of enquiries. Tlie Kel-worm, Hcierodera radivicota^ 
has been an agent causing the withering of plants. 

lyomaea Batatas (Sweet Potato). 

The Coreid, Homoeocerus serrifer Westw., was collected 
damaging the shoots and stems of sweet potato and groundnut 
at Serdang. Physovierus grossipes F. was also commonly 
found on this plant. The caterpillar of Omphisa amstamo- 
salis Guen. caused some damage to one area. The Ptero- 
phorid, Alucita niveodactyla Pag., was recorded for the fii:st 
time. The weevil, Cylas formicaritis F,, inflicted severe 
damage to the tubers in one area. 

Solatium Melongeanum. (Brinjal), 

The ant, Sidenopsis geanimita F., destroyed buds tod 
shoots whilst the coccinellid, Epiluchna mdica Muh., til© 



Chrysoiaelid, Rluiphidopalpa similis Oliv., and ilie J^yralid, 
Psam hipuncialis F, were found feeding, to a slight degree 
on the leaves. principal pest, however, recorded during 

ihe year was Leudnodes orbomhs Guen. 

The Coreid, Anoploenemia ph^dana F., by sucking the. 
sa]) from young shoots inflicted slight injury and the (jele- 
chiid, Phihorimnea ergasima Meyr. was obtained from the 
leaves. 


Cucuhbitaceous Plants. 

Probably the most injurious insecits to these, plants which 
include Wax gourd, Snake gourd, Cucuinl)er, Pumpkin. 
Loofah and Carilla have l)een the fruit flies, Chuetodncus 
vnii(laiii» F. and cucurbitae Coq. Both these Trypetids seem 
to confine their attention entirely to the fruits of cucur- 
bitaceous plants causing considerable damage. No parasites 
have been bred with the doubtful exception of a Tachinid. 
Insects damaging the leaves have been the beetles Ceratta 
(;offeae Hornst., Hh/tphidopalpa xinulis Oliv. and ('vmtiti 
attipennhs F,, the two former were also obtained at Cameron’s 
Highlands. 

The lleduviid, Sycainus leucotnesuH Walk., has been 
found feeding on these beetles. 

The Coreid, Leptoglossvs membmnacevs F., has been 
numerous on several occasions at Serdang on CttcurbUa 
maxima f Lvffa acutangula, Momordica charantin, Trichos- 
anfhes anguina and T, palmnta, 

- (b) Flowering Plants, 

Canna, 

The insects causing most damage to the leaves are the 
beetles Lepadoretus compressus Weber., Apogonifi cribrirolh\< 
Burm. and an Autoserica sp. 

The caterpillars of the Sphingid — Acherontia lachesis F. 
and the Arctiid — Avisacta lactinea Cram, are occasionally 
troublesome. 


Zephgranthes and Crinum. 

The blackish-white banded caterpillars of Btifhys erini 
F. mine the leaves of the last-mentioned and feed on the 



stems below the surface of the ground, Persistent hand- 
picking and, if necessary, spraying with lead arsenate should 
be practised. 


Gardenia^ 

The slug-like calerpillar of Altha alhiyaifaias Snell, has 
occasionally occurveil but the hawk moth Cvpkoftodes hyhis 
is more coiinnon. 


Hibiscus. 

SylepUi flerogata F., the caterpillars of w^hicJi roll the 
leaves, Xanihodcs t tans versa Gn. and Anotnis Jlaca F., the 
caterpillars of which feed exposed on the leaf. 

Dysdercus cingulatus F. A case of entire defoliation 
was due to an Aleyrodid {Ale at acanthus sp.) and mites pre- 
vented the normal unfolding and caused “blistering” of ibe 
leaves. 

Coccids are ulurays conspicuously present. 

OUCHIIJ. 

The Avhite frothy secretions of the larvae of the beetle 
Lema pecbomlis Baly. have attracted attention and enquiries 
have been recreived. The Geometrid caterpillar, Boar min 
fuligiava Ilamps., has been noted on the leaves. 

(c) Ormimcnlal. 

Cusiuirina . 

In addition to scale insects, the Fulgorid, La warn cou- 
spersa Wlk., occasionally occurs in enormous numbers. The 
needles of the Casnarina are frequently bound together by 
the larva of Agylla gateri Tams. The very large caterpill ns 
of Sirehlote Upani Tams, have been recorded on one occasion 
causing extensive damage to the needles of this plant. 

Mesua Ferrm (Ceylon Iron Wood). 

The Noctuid caterpillars of Stirtoptera subobliqvn Wlk. 
and Siviplicia margimta Moore, have occasionally been col- 
lected. 
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Cassia Fistula, 

This oruamental plant suhiered cousiderubly from the 
attacks of the caterpillars of Catopsilia povuuic F., C, crocale 
Oram., C. pyranthe L. and Terias blanda Boisd., on one 
occasion entirely defoliated some, plants. 

Enierolohium Saman (Itain Tree). 

Considerable injury was caused to this shade iree by 
caterpillars of the Noctuids, lihesala jiyurata Aloore. and 
R, imparata Wlk. 

(iv) Inskcts of Stored Products. 

DiovaUmdva (Calandra) oryzae L. 

Sllranus ^urinantensis F. 

7'enf*hrionoides maurilanicus L. 

TriboUvm caHaneum Hbsl. A Teiiebrionid recorded 
froiu ruW)er-seed cake, stored Derris and rice. 

Lnsioderma aerricorne F. This Anobiid is «i serious pest 
of stored products, notably tobacco and cheroots. 

Bruchus analia F, and Bruchnn obsoletus Say. The 
former has l)een recorded from Plunvidus radiafus and Caja^ 
mn ntdicm and the latter from Rhaseoius nihjaris, 

Siiotroya cerealella 01 . 

l)ermeste« vulpinm F. This Dermestid is universally 
distributed. It. has lieen l»red from pre-served fish imported 
from China. 

Ttichophaya abmptelh Well. The larva of this Tineid 
has been recorded feeding: on cloth and carpets. It is fre- 
quently res))onsible for damaging the cloth upholstering of 
cars. 

Miscellaneous. 

MaAemi striata Linn. This Alollusc was found in tim- 
ber at a wharf in the Straits Settlements. 

Achatifui fuhea. Interest has been shown in this 
during the year and in addition to other places it hcj 
recorded from Johore and Kelantan. 



Thalaasina anomala. This crab causes extensive damage 
to estate roads, drains and bunds in coastal areas. Poison 
baits have been tried with indiflereiil success. 

Chettomeles torquafus. This bat known to the Malays 
in Pahang as “Kelasar” was reported damaging padi by 
severing the ears. This bat is undoubtedly insectivorous. 
The examination of specimens revealed the presence of a few 
lepidopterouH scales, the reactions for starch and hydrolysed 
cellulose were negative whilst the reaction for chitin was 
weak positive. 

Ants in houses. During the year the well-known Ar- 
gentine ant ])oison has been tried and on every cKcasion has 
proved successful in freeing houses from aiits. 


Geneuai.. 

An eiKiuiry outside Malaya was received concerning the 
inseots attacsking Solanum tor rum with a view to their possi- 
ble introduction to control this weed in that Country. It was 
natural to find that its pests in Malaya were the same us 
those of the closely related plant, brinjal (SoJannm luelou- 
geannm), 

Leucinodes orhonalis Guen., Epilachnu indico Mills., 
Dactis ferrugineus F. were recorded and it was honied that 
Plilhorimea erga,nrn(i Meyr., whose caterpillars bore the seed 
might be w’orthy of consideration to import, since about 60% 
of the berries were found to be attacked. Our records, how- 
ever, show that the caterpillars of this moth — Phihorimea 
ergasima Meyr, mine the leaves of brinjal and also live inside 
the fruits of Solarium verhascifoh'vm but it cannot be con- 
sidered a pest in Malaya. 

Information was also sought with regard to the parasites 
of Tirafhaha rufivena Wlk. (The Greater Coconut Spike Moth) 
with a view to their possible importation. The recorded 
parasites in Malaya are the Ichneumonid, Nemeritts palmaris 
wilkn. and the Tachinid Ilemiviaticem hasifulrn Bezzi. 


(Sgd.) G. H. COKBETT, 

and A Government Entomologist, S.S. ^ FM,S, 

levted. troll, 1929. 



Field tMvision. 

Annual Uepout Rm 19^8. 

I. Staff. 

Mr. F. Birkiiisliaw from January lOth io June 28tli and 
Mr. A. E. Dosoas from June 29tli acted Cliicf Field Officer 
vice Mr. F. W. South, acting? Secretary for A jyri culture. 

Mr. J. Fairweather acted Agricultural Field Officer, Perak 
North, from June 29th vice Mr. F. Birkinsliaw on leave. 

Mr. F. 11. Mason acted Principal Agricultural Officer, 
J chore, from April 6th to November 30th inclusive vice Mr. 
F. de la Mare Norris on leave. He acted Agricultural Field 
Officer, Perak South from December 5th vi<*e Mr. Doscas. 
Mr. J. W. Jolly acted Agricultural Field Officer, Province 
Wellesley and Penang from April 6th vice Mr. Mason. 

Mr. C. L. Newman took up the ap]K)intment of Agricul- 
tural Field Officer, Selangor, fi*om January 1st vice Mr. B. Ih 
Jagoe transferred to the Economics Botanist's Division. He 
acted Agricultural Field Offi<‘er, l^lalacca, from July 1st vice 
Mr. Fairweather. 

Mr. J. A. Craig acted Agricultural Field Officjer, Perak 
South, from June 5th and Agricultuiul Field Officer, Selangor, 
from December 5th. 

Lmre. — Mr. F. de la Mare Norris A]>ril 6th to No>emlM*i’ 
30th and Mr. F. Birkinshaw from June 28th. 


II. E.states Visited. 


Area. 


BsUites. 

By request. 

Visited 
more than 
once. 

Selangm* 

. 

IH 

10 

it 

Negri SembilHn 

. 

8 

1 

1 

Perttk North 

• 

5 

5 

1 

Pahaoig West 

- 

4 

4 

1 

PenUc Sooth 

. 

10 

1 

6 

Penang & P. WelleBley 

1.5 

11 1 

6 

Malaont 

- 

10 

0 ! 

1 

Johore 


1B3 

17 

j 11 . 


«77 
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The majority of estate inspections were for the purpose 
of control of pests and diseases. Other visits were connected 
with the cultivation of Oil Talms, miscellaneous food crops, 
coconuts, tuba root, tea, coffee, bananas and tapioca; the 
purchase of an orchard by Government, applications for land* 
identifying indigenous cover ci*ops, leaf fire damage, expoit 
certificates for budwood, destruction of dead coconut palms, 
destruction of land crops, introduction of good si rains of 
padi, export of rubber seed and oollection of soil samples. 


III. lluiinEU. 

(i) GeneraL 

It is of interest to record that although the atmosi)here 
of uncertainty caused by the aunount^ement early in the year 
that restriction would cease on October dlbt.enfoiced a pro- 
gramme of rigid economy, the general maintenance of larger 
])roperties was well maintained, while the judicious distri- 
bution of coupons corrected any tendency on the part ot 
small holders to disregard their responsibilities. Since the 
passing of the coupon however a general decline in ihe 
standard of maintenance has become apparent in g'lnall hold- 
ings throughout the countiy, while disease control has become 
increasingly difficult to enforce. 


An American Oil Corporation interested in the manu- 
facture of rubber seed oil created a market for rubber seeds 
in ibis countiy during the latter half of the year. The 
Corporation’s decorticating plant is situated in Sumatra, but 
should sufficient support be lent to the venture by Malayan 
cultivators it is proposed to establish a local plant, in which 
event small holders will be enabled to i>articipate. Owing 
to strict import regulations prevailing in the Dutch East 
Indies, a considerable quantity of material forwarded to Port 
♦Swettenham and Prai could not be passed as conforming to 
the standard set by the Dutch authorities, although accept- 
able to the Corporation for their purpose. A total of 122,178 
bugs were exported. 


Very large quantities of budwood, budded stumpu and 
selected seeds have been imported from Java and Sumatra 
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ihmughoiit tlip year. See Appendix A. Small quantities 
of seed and budwood have also been exported. 


(ii) VeMa ami Diseasex, 

Tappint) surface. 

(a) Mouhlif Hot — ((\*ratoxtomella fimhnata, Kll. & Tfalsi. 
(Klliott). 

Dry weather generally during the first eight months of 
the year aided as a check to the development and spread of 
this disease. The general rains experienced during Septem- 
ber however, produced prolific outbreaks in all areas where 
the disease had previously been established. The staff of 
the division has been severely taxed in endeavouring to regain 
control since the abolition of restriction. The iinivexsal eager- 
ness to obtain maximum output requires the closest super- 
vision in order to have cessation of tupping observed as an 
essential measure of treatment. 

niarJc Stripe Phi/tophthora spp. 

A few cases only of this disease were reported during the 
third quarter at Gombak in Kuala Lumpur distiict, and in 
the Kinta district of Perak. During the last quarter however 
Perak South became the centre of a wide-spread attack 
embracing the districts of Kinta, Batang Padang, T40wer 
Perak and Sitiawan. The most virulent infections were 
centred in the Kinta district but yielded to prompt and 
eftli ient treatment. Tn the riverine, mukims of Lower Perak 
an extensive infection was located. liack of .staff and easy 
transport, together with considerable flooding during Decem- 
ber rendered supervision and control very difficult. 

Collar Patch Cavher {Ppthivm sp.) 

This disease was present during the. year on an estate 
near Batu Gajah. Treatment which included the destruction 
of some of the attacked trees was quickly put in hand and the 
disease controlled. 

(b) Stem Diseaifes (Coriichm xalmomeolor B. & Br.) 

Gases were isspoi^ted from Perak, Selangor and most dis- 
tricts in Pahang West and three estates reported the presence 
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of the (lisense in Johoi'e. The conditions in small holdings 
calls for no special mention. 


St 6711, Canker, 

A somewhat severe affection of young plants in a new 
clearing on Meritakah estate was investigated by the Rubber 
Research Institute. 

(c) Root Dtnea^ies (IJstuHna zotwfn). 

This disease is reported to be very prevalent in the Muar 
district of »Tohore, and in the vicinity of the Pahang River 
in low lying and damp situations. 

Fames psendo-ferrevs and Fames lignosus. Is fairly 
generally distributed throughout old established planted areas 
in each State, more especially Johore, Selangor and Perak. 

An increase in the number of small holders devoting 
attention to the treatment of root diseases is generally re- 
ported. 


IV. Coconuts. 

(i) General. 

With the exception of Johore and to a lesser extent 
Malacca, no appreciable expansion of planted areas has been 
reported during the year. In Johore exports have been Well 
maintained, and are in excess of those for 1927. Extensions 
to planted areas have been made along the west coast. 

The necessity of restocking the flood devastated areas of 
riverine mukims of Pahang is being urged, and every assist- 
ance given towards achieving this end. 

(ii) Pests and Diseases, 

Setorn nitens Walk. 

An outbreak of this pest was reported during July on 
three adjacent coconut estates in the Bagan Datoh district 
of Lower Perak, Young palms were atiacked first and later 
older palms were invaded. The Assistant Government En- 
tomologist visited the area at the end of July and suggested 
methods of treatment and control which took the forin of 
hand picking the caterpillar from young palms, and sprgying 



those whi(ih could n:)t be reached by hand. The outbreak 
suddenly ceased, and large numbers of dead caterpillars were 
found on and below the young palms, and it Wiis considered 
that parasitism was largely responsible for the eradication of 
the pest. Further outbreaks occurred during September and 
November and were successfully controlled by hand picking. 

During the first (piarter this pest was found over a large 
area on an estate in Selangoi; on the Bernam river, and was 
siK'c.essfiilly controlled by spraying with lead arsenate. 

.}famifnnus sp. was again responsible for damage on a 
dwarf coconut estate in Perak North. 

The affection known in dohore as Benut disease has not 
been so prevalent in the Beuut and Kukub districts. Burn- 
ing or burying attacked palms and the establishment of isola- 
tion tren<‘hes in diseased areas has been maintained. 

ArtoriH cftto.tfffitha, Hainps. Two outbreaks wore reported 
from the South (!oast of Johore. The most serious attack 
was not discovered until considerable damage had been ex- 
])erienced, and the pest controlled by parasites. 

Black Beetle (Orycfea rhinoceros). This pest is still 
])revalent in the vicinity of townships and vill:ig.^s where 
cc»ntrol measures are enforce*! during the ordinary routine 
inspection duties of the staff. 

V. Padi. 

(i) General. 

(a) Season W27—JS, 

With the exception of Malacca and Pahang West un- 
favourable W'eather conditions reacted against crops and 
yields are Iwlow average. 

In Lanit and the niukims of Selinsing, Semangg-ol, Parit 
Buntar, Brieh and Bagan Serai in Krian districts, and in 
parts of the Province harvesting wuis accompanied by rain 
with consequent loss. 

In Pahang West the planted area was in excess of that 
of the previous season to the extent of some 7,221 acres. In 
many cases the flood detritus proved to be fertile and verv 
suitable for padi cultivation, and good yields were obtained. 
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In Pahang East a severe drought lasting into Septem- 
ber delayed planting, and floods during December did consi- 
derable damage to unharvested areas. Where the grain 
had set it is estimated that eighty gantangs will be> obtained 
from damaged areas, but where the crop was iinmoture a 
total loss will be sustained. 592 acres are reported to be 
harvested or iindaiaaged, 9»‘15 damaged, and 519 destroyed. 

]!ilnlac(‘a experienced a satisfactory season and obtained 
average yields. 

(b) Season 1928—20. 

Unfavourable planting conditions ivere again experienced 
in the * principal pudi planting areas. Once established 
however the crops made favouiuble progress and prospects at 
the end of the year were l)etter than anticipated earlier in 
the season. 

Perak , — In Perak North prospects are considered to be 
good. Lack of rain and the low level of water in irrigating 
channels resulted in wide variations in the planting pro- 
gramme which w^as not complete till mid December. In 
Larut planting was late but the crop has made good progress 
Prospe<*t8 in Euala Eangsar are fair and with the exception 
of sawahs at Blanja and Saiong where extensive rat damage 
was experienced, crops should be up to average. The crop 
in Upper Perak is reporte<l to be looking exceptionally well. 

In Perak South the area planted is larger than in pre- 
vious years with the exception of the riverine mukims of 
Lower Perak. Considerable expansion is reported fron» 
Ewang in Einta district where new areas have been brought 
into cultivation. At Tanjong Malim the planting programme 
was up to time and practically all areas were cultivated. 
Owing to seed sKottage in T/^wer Perak 929 gantangs of 
‘‘Radin 2” and 50 gantangs of pulut were distributed in 
the river mukims; upkeep hoyrever was not good and rats 
did considerable damage. Flooding took place towards the 
end of the year but damage if any is not yet known. Work 
was well in hand in Batang Padang, Imd crops forward. 
Rain in November damaged an extensive area of hill padi. 

Selangor . — Transplanting commenced ip June but where 
irrigation facilities were lacking considerable delay ensued. 
As a temporary flood preventive measure the 
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‘Megraded” the irrigating stream in the TJlu Yam area caus- 
ing much silting of padi laud, and the loss of some fifty acres 
of crop. 

Ne<jri Semhilnn. 

With the exception of the Muar river valley planting 
was lip to time and quickly conchuled. 'I1u*(»e to four inonUis 
padi was jdanted in tlie latter areas. A new dam at Vajitai 
was finished during the year and an extensive of cultivation 
in this area is anticipate<l. An increased area under cultiva- 
tion is reported from Port .Dickson when' good (*ro])s of hill 
j)adi have l>een harvested. 

Pahang, 

(rlooiny reports of the conditions in the river mukinis 
of Pahang West have Been I'eceived. Continued shortage 
of water resulted in late planting, sc'orching and a heavy 
pest incidence, and it is considered that yields will he deci- 
dedly inferior to the 1927 — 28 harvest. Several inukims 
have jdanted uji areas of maize, tapioca and other food pro- 
dmds to meet the slioidage. The road mu kirns liowever, 
especially Pin Cheka, Tanjong Besar and Budu in Li])is 
district, and Dong and Sega in llauh have made very satis- 
factory progress and yields w'ill prohahly eclipse those of the 
jirevious season. At the end of the year harvesting was in 
jirogress in Temerloh and Bentong districts and many nnikims 
i»f Tiipis district. News of a serious flood was to hand on 
December 27lh, and it is understood that many areas below 
Kuala Tembling have been badly flooded and il is antici- 
jiated that (‘.onsiderable loss will be experienced in areas 
where harvesting was not completed. Conditions in Pahang 
East were dealt with under the heading Season 1927 — 28 

Prorincr Wellesley , — Planting was very late, but the 
croj) has made good jirogress and prosjiects at the end of the 
year were encouraging. 

Malacca , — An increased area is reiioi-ted to be under cul- 
tivation, prospects are good and flood damage, negligible. 

Johore , — Increased interest in padi cultivation is main- 
tained and a steady extension of planted areas reported. 
Comparatively large areas have been planted at Kota Tinggi 
and Segamat, while dry padi has been extensively planted 
between coconuts and areca nuts around Batu Pahat and Muar. 
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Good progreHs has been made at the padi area near ifersiu^* 
where fatalities to irrigate some three lmiidre<J acres are near- 
ing completion. Satisfacjtory progress is reported from Ayer 
Papan where selected varieties have been planted. 

(ii) Penis. 

Mole crick(*ts. (CurtHht afnvaua) atttu*ked nurseries at 
Redang and Ketior at Parit in Perak. 

Seotinophnra coarcfafa. An area at Layang T-ioyang in 
Perak where water control was not available was damaged 
beyond recovery by this insect. A certain amount of damage 
was reported from Pahang East while at Banian Panjang 
mukim Semantan, and Tok Eml)iin ninkim Mentakab, Temer- 
loh district; and at Gandong, mukim Benjom, and through- 
out mukim Flu Cheka in Pahang West the pest was alsc» 
established but quickly controlled by flooding wilhout much 
damage, except at Tok Embun where water was not available. 
The pest also appeared in considerable numbers at Kuang 
in Selangor but was almost immediately controlled by heavy 
rains. 

Saga fa pnllescens was present in various areas in ihe 
district of Krian. Attacked plots were drained and kept ^ry 
for several days and the pest quickly disappeared. Damage 
at Kajang Pnya in Selangor was minimised by similar treat- 
ment. 

Leptocorisa acvta appeared in large numbers at Senal- 
ing in Kuala Pilah district. The cultivators were turned 
out by the District Officer, and under the supervision of 
officers of the division the pest was eventually controlled. 

Sesainin inferens and Diatmea avri cilia were responsi- 
ble for extensive damage at Beranang and to a lesser extent 
at Kuang and Kampong Kuala Pajam in Selangor. They 
wei^e also present at Tanjong Maliin in Perak South. 

(iii) Orgamned Rat Destruction. 

(a) Krian. 

The campaign in this area has been energetically pur- 
sued^ and damage to padi is reduced to a minimum. The 
following table shows the catches for 1927 — 1928. 
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1927. 

1928. 

Cultivators 

... 250.906 

536,493 

Schools 

... .‘m,617 

318,719 

I'.W.l). 

... 252,262 

49,432 


842,791 

904,644 

(h) 

P to mice WellesJei/. 



Since the appointment of a llai Destruction Officea: on 
»luly 2»‘trd., the work in this area has yielded very enooura^:- 
in»x results. Tlegular and prompt payment for tails appears 
to be an essential factor, otherwise interest (piickly flags, and 
(matches rapidly decrease. The services of a whole timo 
officer meets this requirement, while general supervision and 
organisation are maintained. 

Schools and Tamil road coolies have yielded ihe largest 
proportion * of catches. Uji to the present participation in 
drives has made no appeal, but attempts to popidarise this 
form of destniction will be continued. 

The Agricultural Field Officer reports tha* rat damage 
in nurseries was not excessive and that since transplanting 
damage has been scattered and only over a limited area It 
is the general opinion of cultivators that the campaign has 
greatly reduced damage by rais. 

During the year 509,151 tails were paiil for, the average 
cost working out at 1.785 cents per tail. 

VI. Minor Crops. 

Oil Paha . — Continued interest is being shown in this 
crop and increased developments especially in Johore, Perak, 
and possibly Pahang may be confidently anticipated. 

Coffee . — Areas under this crop are reported to be in good 
condition and yielding satisfactory returns. Increased in- 
terest is reported from Pahang East and the Dindings. In 
Johore the crop is now fairly extensively cuiltivated the prin- 
cipal centre being Paloh. 



Cloves, — Th« cultivation of this crop in Peiumg is con- 
sidered to be diminishing. 

Pineapples , — In Johore satisfactory crops have been ob- 
tained and output for the year is in excess of previous years 
with the exception perhaps of 1925. Three new factories 
were in course of erection during the year. 

Interest in this (Top in Selangor is (centred around Elang 
where a local factory absorbs the bulk of the crop. Prices 
however are usually low. 

Tnpiova . — Production in Johore shows a slight increase. 
It isL extensively grown os a catch-crop with rubber. En- 
quiries have been received as to its suitability as a catch 
(Top with African oil palm, fruit trees, (‘offee etc, A new 
factory has recently been opened at Eulai. 

Tea , — Three small areas in Negri Sembilan are produc- 
ing a low grade product. An ai'ea of ai)proximately 150 
acres is cultivated by Chinese gardeners in Selangor, and 
three grades are put up for local sale. No further extension 
of cultivated areas has been reported, but preparations are 
being made for production on a large scale in Selangor, 
while enquiries in Pahang have also been made. 

Taha , — Former plantings in Johore River area are gradu- 
ally being removed. The main areas are mnv situated at 
Layang Layang and Senni. About 250 acTes are interplanted 
with rubber in Negri Sembilan. Fairly considerable areas 
are still cultivated in Perak South. 

Gawhier , — Although this crop is still attracting atten- 
tion in Johore, areas in other States notably Negri Sembilan 
and Pahang West are being cut out, as a result of low^ prices 
ruling. 

Areca Nvt , — An increased output is reported from Johore 
where ('.omparatively large extensions have recently taken 
place. 

Bananas , — Considerable areas of this crop are established 
in Negri Sembilan, Selangor and Perak, where it is tiaed 
us a catch crop. 
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Vegetables and food crops , — A considerable extension oi 
areas under niiscelluneous food crops is reported from Perak 
South where quantities of seed have been obtained by the 
department and sold to cultivators at cost price. Areas in 
Pahang East are uniformly bad. 

Sago , — An appreciable exi)oii of sago is still muiiilainetl 
from Johore but areas of the palm have recently been cut 
out in the Xukub district. 

Fruit , — The mid season fruit crop was satisfactoiy 
throughout, but towards the end of ihe year, due no doubt 
to unfavourable weather, crops generally were extremely 
poor and sparsel> represented in the markets. 

Vll. Miscellaneous Pests and Diseasks. 

Water Ugaviuth ( Eichhonna vrassipes). 

The departmental gang of coolies was employed on the 
lower reaches of the Perak river during the period April ii^lrd 
July liSth. All traps in l^erak South have been well main- 
tained throughout the year. 

In Perak North the gang was employed in the Kriaii 
irrigation area during January and February, and up to the 
time of transfer to Perak South was engaged in work around 
Taiping. From the end of July to the close, of the. year 
the Xrian district was dealt with. 

The departmental gang in Province Wellesley uas em- 
ployed throughoui the year and effectively controlled the pest 
throughout that area. 

(jUmi Saail, ( Achatina. fulica ). — There was no parli- 
culur activity during the dryer periods of the year. An 
increase is reported from Ipoh w’hile Teluk Anson and Batu 
(Jrajah have also liecome infested. In Selangor the snail has 
been reported from Kuala Lumpur and llasa, while it has 
also appeared in Kuala Lipis in Pahang. It is now well 
established in Johore Bahru, and has also been reported from 
Muar and Kota Tinggi, having been introduced into the 
latter place on pot plants brought from Singapore. 

Lallang and Blukar , — ^While the couijon was in vogue 
a very satisfactory maintenance was achieved. During 
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August however a decision in the Supreme Court of the 
Straits Settlements ruled, that I^allaug and Blukar did not 
constitute a pest within the meaning of the Ordinance. 
Pending a settlement of this point of law no further action 
has been possible,, and the general position at the end of 
the year was extremely unsatisfactory. 

Disea^f . — Panama disease of bananas has been 
confirmed from Jelebu in Negri Sembilun, and Tapab in 
Perak South. 


VIII. Expkhimkntal Stations . 

(a) Paili Statioiiit, 

Pel ok, T along 7 cat Shi f ion, V)27 — — The yield.*; 
iliroiighout the station of Seraups No. 1, 15, 5G, 48, 52, were 
very satisfactory and varied from 480 gautangs per acre for 
Seraup No. 15 to 755 gantangs per acre lor Reran]) No. 1. 
The highest yield obtained from unselected seed in the im- 
mediate vicinity of the station was 350 gantangs ))r»r af*re. 

Itadin 13 which was planted as the main crop gave a 
mean average yield per acre of 527 gantangs. 

Sereiidah 741 yielded only 365 gantangs per acre. 

1928 — 29. The same planting scheme has lieen adhered 
to. Munurial trials have been extended. 

Pahang. Dong Stulion, 1027 — 2S. — Very satisfa<dovy 
restilts were obtained and valuable information recorded. 

1928 — ^29. This crop looks extremely promising and 
and should eclipse, the insults of the previous season. Seraup 
Eechil 36, and Ibidi Negri, the former from Erian and the 
latter a local padi have displaced the two Malacca foimdu* 
lion stocks 824 and 746 in this year’s planting. During 
1929 it is hoped to commence distribution of approved stock, 
together with preliminary selection work on proved local 
varieties. 

Arrangements are being made for the establishment of 
a test station at Temerloh where an area has been provi- 
sionally chosen for this purpose. 
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Pekan Station, — Work on this station was g^’eutly hind- 
ered by dry weather. Transplanting of wei padi was delayed 
until the end of July owdiig to previous failure. The dry 
padi was sown at the end of June, and lias inad(» fair progress. 
Oil the dry padi plots grass cuttings and vegetable rubbish 
was applied to the land a month befoi;e ploughing and was 
then thoroughly incorporated in the soil in three ploughings. 
The object of this treatment was to test w^hether such rufuso 
so easily obtainable w’.ms of sufficient mauurial value in itself. 
The results so far are very encouraging; a fair stand of padi 
being obtained, while tilth is much improved. 

A slight departure was made from following local 
methods as far as jiossible in the case of ivet padi. This 
was to ascertain if wet conditions after the grain had set 
liad any influence on the longer maturation period of certain 
padis in rahang East. In the case, of Nachin Puteh grown 
from seed obtained in 1927 from MaLacca, where it is a six 
months variety, under local conditions of husb.andry w'as 
found to be six months and twenty seven days. This year 
however the plots were drained when the grain had swelled, 
and the crop was harvested in exactly six months. 

Damage by flood was again experienced. 

Province Wellesley. Pekan Darai Station , — The 1928 — 
29 Crop is being conducted along the .same lines as pre- 
vious years. The appearance at present is reported to be 
fair, but certainly better than surrounding areas. Arrange- 
ments are in hand to obtain a more suitable area, as water 
control on the present station is very unsatisfactory. 

Glugor Tests. 

The management of Glugor estate, Penang^ undertook to 
test selected strains of padi on their sawah land. The work 
w'as well conducted and tw’o relongs w'ere planted with seed 
supplied by the Economic Botanist and consisting of Se-raup 
Kechil Nos. 36, 48, 15/ and Radins Nos. 2, 4, 7, and 13. 
Surplus nursery stocks were distributed to adjacent cultiva- 
tors, and the total area planted with selected seed amounts 
to some twenty relongs. 

Mal-acca* Pulau Oadong Station. — 1927 — ^28. The crop 
was badly damanged by rats and no conclusions could l>e 
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drawn from tho iigures obtained. The Pure Lines however 
were not affected, and the usual records were obtained for 
the third year. 

19SJ8 — JiO. The crop has done fairly well so fur. Acid 
water flooding in from adjacent swamp laud caused a consi- 
derable set-back to the whole station. 

Selangor. — Small experimental plots have been conduct- 
ed during the year at Eajang Pay a, Bukit Cheraka and 
Tanjong Earang. 

Itadin No. Vi and Seniup No. fW were planted at Eajang 
and have made good growth. The plots suffered damage from 
stem borers. 

At Bukit Cheraka where Seraups Nos. dG, 15, and lUidin 
Nos. 7 and V3 were planted, unfavourable conditions, and 
neglect by the contracting cultivator have combined to render 
valueless any results that may be obtained. 

A sa»lt resisting varjiety from Eeduh was planted at 
Tanjong Earang but was completely destroyed by flood. 

(b) Other Stations and Experiments. 

Kuala Kangsar Fruit Station. — A crop of approximately 
1G,000 oranges was harvested and sold for $170, 

A few selected varieties of llambutan, Pulusun, Pomelo 
and Chiku were planted towards the end of the year. Cover 
crops have been retained for seed purposes, and green dress- 
ings for Talang pad! station. 

Taking Coconut Station. — As dwarf coconuts were making 
slow^ progress on this station it was decided to replace them 
with a selected tall variety. The cover crop of Mimosa invisa 
was dug in, and the land cleared limed and ohangkolled ready 
to receive the new material. 

Green Dressing Experiments on Slimed Land. — TephfosUjL 
Candida and Mimosa invisa continued to make good growth 
throughout the year, 

Negri Seinbilan Fruit The unplanted poutidn 

of this station, which is on a slight slope, has been 
bunded, and planted with various cover crops. 
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The budding of citrus on pomelo stock was commenced 
during the year, but was not successful owing to dry weather, 

Kuala Lipis Fruit Station , — Soil improvement by green 
manuring, and the laying dowm of a necessary drainage 
system were attended to during the year. Citrus trees are 
reported to be doing well although requiring much attention 
to cope with jjests. The station was almost completely sub- 
merged on December 27 and 28. 

The experimental work -on cultural operations connected 
with the management of cover crops in Perak South has been 
maintained. Girth measurments are taken every three 
months, and moisture determinations taken from time to time. 

IX. Otheh Instiiuctionae Activities. 

The Agricultural Field Officer, Paliaiig East deliveieil 
lectures at the. Pekan and Kuantun clubs on the subject of 
garden soils. Short lectures were also given to schofd 
children. 

In Temerloh an inter-kaiiipong competition inauguniied 
by the District Officer was a distinct success. Prizes were 
awarded for the best vegetable garden, combined with clean- 
liness and sanitation of dwellings. 

School Gardens , — lloutine inspections have* been carried 
out during the year and members ot the staff have acted as 
judges in several competitions. Implements, fencing and 
planting material have been supplied. 

X. General. 

The new “Plant Importation Rules 1928,’^ and “Plant 
Notification Rules 1928,’’ Johore came into force during the 
year. 

Shows . — The Malayan Exhibition was held in Ipoh from 
August 3rd to 6th. The number and quality of agricultural 
exhibits were well below expectations. 

The Lower Perak Agri-Horticultural Show was held in 
Teluk Anson on September 9th and was probably the best 
of its kind ever held in the district. Considerable interest 
was shown by small Asiatic cultivators, especially Malays. 
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The exhibits in the fruit and vegetable sections were large, 
varied, and of a commendable order. 

A successful two days’ show was held at Taiping on 
August 19th and 20th. All classes and sections were well 
supported. Great interest was displayed in the sections deal* 
ing with padi and poultry. 

The Malacca branch of the Malayan Agri-Horticultural 
Association held its annual show on July 2l8t and 22nd. 
Fruit and vegetables were well represented, but other agri- 
cultural sections were not up to genera] expectations. In 
the' hope of exciting more general interest, the inauguration 
of district shows is contemplated in the futm-e. 

Examinations of several large areas of land have been 
made, and reports on the suitability for the cultivation of 
various crops, notably padi and oil palms submitted. 

Examinations for promotion from Junior to Senior Agri- 
cultural Assistant were held during the year. Four members 
of the division presented themselves but were not successful. 

Distribution of. Planting Material . — Apart from material 
supplied to schools, 9,449 fruit seedlings, marcots or grafts 
were supplied to small holders from nurseries in Pahang. 
Small distributions were also made from Seremban. 


A. E. CoLEUAit Doscas, 

Ag. Chief Agricultural Field Officer, 
F.M.S. ^ S.S. 


Kuala Lumpur, 
February, 1929. 



Pi.AirnNG Materials iuposted from the Netherlakds East Indies during the Ye.vr 1928. 
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Dividon of Mycology. 

Annuai. Repobt fob 1928. 

Palm Diseases . — The situation with regard to the puz- 
zling problem of Palm diseases in Malaya has been consider- 
ably clarified. Observations made during the year on a Dwarf. 
Coconut Estate and a Tall Coconut Estate led to conclusions 
which receive more support eveiy month. A general account 
of the whole of the Palm disease investigations was written 
up and published as a double number of the Malayan Agri- 
cultural Journal, September — October Nos. 9-10, 1928. 

The common association of a new species of Marasmius, 
named Marasmius palmivorus Sharpies, with diseases of 
African Oil Palms, Dwarf Coconut Palms and Tall Coconut 
Palms has been proved and the method liy which the fungus 
accelerates defoliation in false “Bud-llot” patches explained. 

Since starting to write up the work further supporting 
evidence has been obtained which clears up the position re- 
garding “Bud-Rot” caused by Lightning-Strike. In August 
last a questionnaire explaining the difficulty was sent out. 
to thirteen Coconut Estates, and the Managers were asked to 
co-operate by noting when lightning stoms occuiTed in close 
proximity, and the date when patches of dead and affected 
palms were observed. Six replies have been received and 
visits made to verify the information. In all these cases, 
patches of affected palms were found, three to seven days after 
the storm, some in places near to bungalows or office build- 
ings where it would be impossible to miss noting any occur- 
rence of the kind. Other cases have been notified which were 
observed visually by trustworthy observers, and I have no 
further hesitation in stating that Lightning is a factor of 
importance in the causation of palm diseases, more especially 
on Tall Coconut estates. The afi'ected areas were all the same, 
two or three palms killed outright and the neighbouring 
surrounding 8-12 trees slightly affected, showing the usual 
broken or tipped leaves. 

An important part of this work will be the discovery as 
to whether the larger areas of Tall Coconuts, ur which 50'200 
trees in a solid block are affected, can be attribtited to the 
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same cause of Lightning. Up to date there is no direct evid- 
ence to support this view, although the symptoms shown by 
the affec’ted trees in these larger blocks are similar in every 
respect to those in the smaller, proved Lightning Strike 
patches. In the last proved case, however, during one short 
storm three small patches were affected. There had been no 
further lightning storms between the date the storm took 
place, and the date the affected trees were found. Two 
patches were found at a distance of five chains apart and the 
third some seventy cliains away from the other two in a N.W. 
direction. There is every reason for stating that all three 
patches were struck during the same storm, whether simul- 
taneously by the same flash or otherwise, it is impossible to 
soy. But if the three patches could be consolidated in one 
area, the number of trees affec.ted would have approximated 
to the number of trees affected in a typical larger area. The 
capricious effects of Lightning are well known and it is tempt- 
ing to regard Lightning as the initiating cause of the whole 
of the phenomena under investigation; however, until definite 
evidence is forthcoming, the initiating cause in the larger 
affected areas of Tall Coconuts must be regarded as non- 
proven. 


The findings are of great importance to Malaya in so far 
that the evidence olitaiiied justifies the statement that it fs 
])iobiible that no definite form of epidemic Bud-llot, caused 
by a parasitic organism exists in Malaya. Perhaps, of almost 
equal importance is the fact that Malayan observers can now 
deal confidently with particular diseases, without risk of be- 
ing side-tracked by phenomena w^hich are apart from the in- 
vestigation in hand. 


Oil Palhs. 


Mnraamiiis palviirorvs Sharpies was obtained from Oil- 
Palm estates in Selangor w^here it caused damage to the ripe 
fruit. The fungus was more common in damp humid areas 
than in dryer ones. Close planting and insufficient pruning 
increases the humidity and favours the growth of the fungus. 
On palms where ihe decaying, iioii-pollinuied, bunches were 
not removed and other debris was allowed to lie around on 
the ground, the fungus was vigorously attacking the mature 
fruit bunches. The fungus was fruiting profusely and ap- 
peared to be spreading rapidly. 
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A Stem-Bot was examined, with which White Ants and 
a Thielaviopsia sp. was associated. This stem-rot, with which 
White Ant attacks are linked up, appears to be a rather seri- 
ous matter, and one which requires attention in order to 
determine whether the losses are directly due to the insect 
attacks. If the insects are primarily responsible, the only 
preventive measures worth adopting^ are those of clearing 
timber as thoroughly as possible. 

A root disease, with which a Ganoderma sp. was associat- 
er, was examined on one estate; reports of similar trouble and 
similar specimens were received from two other estates. The 
troiible was not serious, only three trees being killed. 

Fovies lignosus Klotzsch, has been found growing on the 
old pruned leaf-bases at soil level, but no damage was done. 
This finding is interesting as this fungus has recently been 
reported to be the cause of a stem-rot of Oil Palms in Sumatra. 

The root disease, with which the Ganoderma sp. (supra^ 
was associated, in one case appeared to have originated from 
a large, decaying jungle root. The affected roots of the oil- 
palm were growing through this rotting jungle root, and the 
majority of the larger ones were decaying with a brown rot. 
The jungle root contained the same mycelium as the Oil Palm 
roots. The fungus had passed up the stem of the palm and 
the decay was evident to within a couple of feet of the crown. 
All the stem tissue from the base to half-way up the stem was 
involved, but near the limit of decay the central tissues were 
sound and bounded on both sides by diseased tissue. The 
hyphae in the tissues at the extreme margin of spread were 
similar to those found in the roots. Isolations from the mar- 
gins yielded brown mycelium similar to that found in the 
tissues; the fungus grows well on Agar media and blocks of 
Oil Palm tissue. No fruit-bodies have developed up-to-date. 
Inoculations have been made with this fungus but the results 
are not yet to hand. 

A Thielaviopsia sp. has been isolated from a decay of 
pruned leaf bases. If young leaves are pruned too early, the 
leaf bases remaining attached to the tree are liable to ^ay 
with a soft-rot which gives off the characteristic odour asso-. 
dated with attacks of T. ethaceticui. The pruned surface 
turns mauve-grey in the centre, due to the presence of this 
fungus, and the tissues disintegrate* The fungus appf^fcrs tb 
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die out before reaching the stem-tisBues, and so far, no pene- 
tration of the stem-tissues has been observed. 

Attention has recently been directed to symptoms shown 
by the fulling out of nearly ripe fruits or by the fact that 
individual fruits can be easily pulled out before maturity. 
Preliminary investigations show a discoloration of the tissue 
of the fruit stalk which seems to pass into the stem tissues. 

Areca Pahnx. — The definite associaiion of Polyporv'f 
ostreiformis Berk, with certain symptoms of disease in Areca 
palms has been noted in previous years. An attempt definite- 
ly to prove Ithe cause by inoculation experiments will be 
made when time permits. 

Phytophthora species. — Twenty one species of Phytoph- 
thora were under study. Of these, eight were obtained 
locally; six being from bark and fruit diseases of Hevea^ one 
from a wilt of Sireh (Piper Betle L.) and one from a disease 
of Ifoselle fibre {Hihiscvs sahdnriffa L. var. alius^ma). 

Three species of Phytophthora were isolated from Black 
Stripe disease of Hevea i.e. (1) P. pnhnivora Butl. (syn. P. 
faheri MaubL), (2) P. meadii Mcllae, (3) A new species. Two 
species of Phytophthora and one species of Pythium were 
isolated from Patch Canker of Hevea i.e. (1) P. patmivom 
Butl. (2) An undetermined species (3) Pythium sp. \P. 
cowplvctt'ns Braun P). This Pythium sp. and the new species 
of Phytophthora w’ere also isolated from diseased pods of 
Hevea. 

Inoculations with all the above mentioned species proved 
that they were capable of causing the diseases from which 
they were isolated, and, in the case of the Phytophthora 
species, that each on© was capable of causing Black Stripe, 
Patch Canker and Pod-rot. Certain other species of Phyto- 
phthora including P. palviivora Butl. from Coconut and 
Cotton, (West Indies), and from Coconut (India); P. para- 
sitica Dast. from Tobacco (Sumatra), and Castor Oil (India) 
and from Roselle fibre (Malaya), and a species from Piper 
Betle L. (India), are capable of causing Black Stripe and 
Patch Canker of Hevea if inoculated into the bark. 

The species responsible for the wilt of Piper Betle L. in 
Paliang has been identified as P. colocasiae Bac. 
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Pythium species , — Three parasitic species have been iso- 
lated : — (1) P. complectens Braun P fi*om Hevea, (2) P, 
splendens Braun from Begonias, (3) P, aphaniderrnaium 
(Eds.) Fitz. from Zinneas and Amaranthus plants. 

Hibiscus sahdariffa L. var altisshna (Boselle fibre). — A 
disease of this crop has been recorded in previous reports, but 
it was only in this year that the casual organism (Phytoph* 
thora sp.) was isolated. The disease starts as a nile at soil 
level, and is characterised by a blackish brown discoloratiou 
which extends up the stem often to a height of two feet. 
The discoloration is due to the presence of fungi and bacteria 
in the tissues, following the advancing my(;eliiiin of 
Phytophthora sp. which can be found in the cortex some 
distance in advance of the edge of the discoloration on the 
stem. The disease is serious in soil which is not properly 
drained. Under such conditions more than 60% of the plants 
may be infected. The fungus is very similar to a strain of 
P. parasitica Dast. received from India and to a strain of 
this species from tobacco (Sumatra). 

Sclerotium Rolfsii Sacc. — Strains of this fungus were 
studied and an article was published in the Malayan Agri- 
cultural Journal. Tomatoes were recorded as another host of 
this fungus in Malaya. 

Rice Diseases , — There were no serious diseases of rice re- 
ported during the year. Some diseased plants were examined 
and found to be blackened at the base. A Thielaviopsis sp. 
was isolated, but proved to be only slightly parasitic when 
inoculated into young seedlings of seraup 15. 

Banana Diseases , — The intensive study of Banana diseases 
was continued during the year. As mentioned in previous 
reports, this study is one of primary importance from an Im- 
perial point of view. The disease of Bananas, known as 
Panama Disease, is causing great losses in the British 
Colonies which rely upon this commodity as their chief 
export. 

The cause of the disease is a fungus, named Fusariunt 
cubense (Erwin F. Smith). A Fusarium fungus similar to 
Fusarium cubense^ was isolated from diseased banana (Fisang 
Embun) suckers obtained from Titi, ll^egri Sembikn, during 
tike early part of January. Cultural and morphological cha« 
raciers of this Fusarium^ and the t^ype culture of F, cuhense 



(imported from Manila) ag^ree in many respects. Comparative 
inoculation experiments have been carried out with these two 
Fnsaria together with a Fusiirium isolated from diseased 
“Pisang Restali*' suckers in Johore. Of the three Fusaria, 
the one from Titi shews the greatest dissimilarity in culture, 
owing to the/ production of a much lighter colour and stronger 
odour when grown on steamed rice, and also in the production 
of blue-black sporodochia on stfMimed potato plugs. 

Preliminai*y inocuilations with the Fusarium from Johore 
on semi-mature Pisang Itestali, made on ()cto])er 14th 1927, 
showed positive results on January dOth 1928; the controls re- 
mained unaffected. The Fusarium was re-isolated from the 
diseased plants, grown on steamed rice and re-inoculated into 
other Pisang Pestali suckers. These inocuilations were carried 
out on semi-mature suckers and positive resTilts were obtained 
three months later. Similar successful inoculation experiments 
have been (*arried out on Pisang Embiin. 

Detailed inoculation experiments were carried out on 
“Pisang Embun” and “Pisang Ilestali“ and the native species 
Musa Malacceasis and Musa Violescens on February 12th, 
with the two Fusaria from Johore and Titi, and also the type 
species from Manila. Twenty five months old siuikers of each 
of the varieties, Pisang llestali and Pisang Einbun were 
inoculated, together with twelve suckers of M. malaccensis 
and six suckers of M, Violescens, These suckers are just ap- 
proaching maturity and symptoms of Panama Disease are 
present on one Embun sucker inoculated with the Fusarium 
from Titi, also on two Embun suckers inoculated with the type 
culture of Fusarium cuhense from Manila. None of the 
controls up to the- present time have shown any symptom of 
Panama Disease. 

The preliminary inoculation experiments, which were 
started al)Out a year ago, in connection with Panama Disease, 
now show that of the fifteen varieties of bananas worked with,' 
Pisang Embun and Pisang Restali are definitely susceptible to 
Panama Disease, and that the disease has been transmitted 
through the rhizomes of the parent to the daughter suckers. 

Indications of a wilt were present on one of the inoculated 
suckers of Pisang Kelat and Pisang Awak Legor. From the 
discolored vascular tissue of the pseudostem a Fusarium 
species, similar to Fusarium cuhense, was isolated from each 
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Aiicker. The internal sympiozns of Panama Disease were not 
lypical within these two vatieties. 

Bacterial inoculations were carried out on Solanaceous 
plants with a bacterium isolated from bananas; this organism 
was found associated with a disease on plants gfrown in Johore. 
The bacterium was isolated from the gummy exudate of a 
banana sucker, affected with a wilt disease which appears to 
be similar to a bacterial banana wilt disease recorded from 
Trinidad by Ashby. The bacterium isolated from the diseased 
banana sucker in Trinidad is similar to B. ^olanaceant and 
inoculations with the bacterium from diseased banana tissue, 
on solanaceous plants, have given successful results in 
Tiinidad. Two preliminary inoculations wnth the bacterium 
from Johore were successful. 

Various saprophytic species of Fusaria have been isolated 
from the decaying leaf bases and from the out-side of the 
pseudostems of many varieties such as P. Embun, P. Hestali, 
P. Susu, P. EapaSy P. Talam, P. Lilin and from P. Bajah 
Udang. The only Fusarium similar to F. cuhense which has 
appeared growing in a saprophytic state, has been found on 
P. Embun and P. Bestali only. According to Beinking and 
Wollenweber the fungtis F, cubense appears to exist in four 
forms which are classified as follows : — 

Forma 1 — Saprophytic form producing a benzolic odour. 

Forma 2 — Saprophytic form without odour. 

Forma 3 — ^Parasitic form with odour (cause of banana 
wilt). 

Forma 4 — ^Parasitic form without odour (synonym Fum- 
rium cuhense var inodoratum^ Brandes). 

Nos. 2, 3 and 4 of the above appear to be present in 
Malaya according to isolations, and further soil isolations 
will possibly show that Forma 1 also exists. Final proof 
that the above saprophytic forms are present in this country 
can be obtained only by means of comparative inoculations 
with the parasitic forms. These inoculations will be carried 
out shortly. 

Other fungi which have been conspicuous axnongsi the 
fifteen varieties of bananas, used in connection with Panama 
Disease, are a Trichothedum species and a Mufurmius epeeies. 
The former grows vigorously as a saprophyte on tike leaf 
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bases of P. Talam and P. Susu and ptoduces thick sporodo- 
chial masses, which masse^* resemble the sporodochia 
produced by F. oubense. On *P. Bajah XJdang and P. Bajah 
the Marasmius species appears to be semi-parasitic. The poor 
growth conditions in the initial stages caused the suckers to 
become weakly, and an opportunity was thus afforded for tlu* 
rapid spread of the fungus. The same Marasmius species 
M. palmivorus (Sharpies) is the cause of a disease of Coco- 
nuts and Oil Palms (Supra). 

Twenty four of the following varieties of bananas have 
})pen placied out at Jelebu in an area affected with Vanaiua 
disease. P. Serendah, P. Bestali, P. Eelat, P. Mas, P. Bajah 
P. Hijau, P. Embun, P. Bajah TJdang, P. Talom, P. Laing, 
P. Boyan, P. Embun Buaya, P. Awak Legor, P. Awak Betol, 
P. Lemak Manis, P. Nangka, P. Mundan, P. Keling, P. 
Ab% P. Sevaly, P. Batu, P. Lilin, P. Jari Buaya, and P. 
Susu. Twelve suckers of each variety were used. Six 
suckers of each of these varieties have also been planted out 
on virgin land. 

Six suckers of each of the above varieties have been 
planted out at the Government Experimental Plantation, Ser- 
dang, and inoculated by means of the “Spore Suspension** 
method. Three suckers of each variety were inoculated with 
the type culture of Fmariuw cubemte from Manila and three 
suckers of each variety were used as controls. The chief ob- 
ject of these experiments is to compare the natural method 
of inoculation with the artificial method, under varied condi- 
tions. Up to the present time, the suckers appear to be 
growing satisfactorily and have shewn no symptoms of disease. 

An outbreak of Panama disease has recently occurred in 
Perak. A Fusarium sp. has been isolated which is similar to 
the one isolated from suckers affected with Panama disease at 
Titi, the only difference being that in culture, the Perak 
fungus does not produce a benzolic odour while the latter 
does. The Perak fungus appears to be a variety of F. cubense 
i.e. Fusarium cubeuse var. modoratum^ According to 
Brandes this variety can only be distinguished from the 
latter by the absence of a benzolic odour when grown on 
steamed rice. 

A series of bacterial inoculations are being carried ou*', 
at the present time, with a bacterium often associated with 
F, eubefue in culture. This is a yellow bacterium and ap- 
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pears to be somewhat similar to the bacterium (Pseudomonan 
celebensis) isolated by Gaumann in Java from P. Bajah 
bananas; these plants were affected with a vascular disease 
which, according to its internal and external symptoms is 
very similar to l^anama disease. A few preliminary bac- 
lerial inoculations have been carried out on the leaves and 
stems of P. Hajah but up to the present time no positive 
results have, been forthcoming. Gaumann claims to have 
obtained posilive results from his leaf inoculations within 
two weeks, but leaf inoculations (jarried out here over a month 
ago, are* still negative. 

FvsnHvm sp. on Chillier. — A disease of Chilies in whi(*h 
the 'leaves f.oll and the flowers wither, was examined. Some 
of the roots were found to be* diseased, and a Pusarium sp. 
was isolated. Inoculatiims on uiiwounded plants were in- 
conclusive. ^ 

Rhizovtonia sp. on Grovndnvts and Potafoen. — A species 
of PhiriOctoiiia was found associated with a disease of Ground- 
nuts and with a disease of Potatoes, the latter frim Fraser’s 
Hill. 

Leaf Diseufte of Sisal Hemp, — A leaf disease of Sisal 
ITenip has been examine^l. As a Result of this disease, fibre 
extraction is seriously interfered with, and only short fibres 
(;an be obtained from afl'ected leaves. The important fun- 
gus appears to be- a species of Fvsivoccmn fCorda;. 

Hpdnoca/pus Wightiana. — This plant sufl’ers from a type 
of Die-back; uft'ected plants usually show diseased foots. 

Cinchona, — Cinchona plants vshowing root disease have 
l)een re(5eived from Cameron’s Highlands. Diseased leaves of 
C, ledgeriana show an interesting Ascomycete probably a 
species of Parodtella, But for the absence of an “ostiole” 
to the Ascus, the fructific^ations closely approximate to the 
measurements given for Mycosphaerella Then K. Hara, a 
fungus which causes a leaf disease, of Tea. 

Cladosporium fulvum, — This fungus was found causing 
damage to the leaves oi Tomato Plants grown in Cameron’s 
Highlands. 

Tea leaves, with spottings, from Cameron’s Highlands 
were found to be attacked by Phyllosticta Then (Spechnew). 
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Kapur. — Kapur seedlings (Dryobalanops aromatica) were 
attacked by Gloeosporium alboruhrum. 

Bakau — JJakau seedlings {Khizophora mucronata) were 
attacked by a Cytospora sp. 

Roses. — Specimens of Leaf Blotch caused by AcUnoitema 
Rosea (Lib.) Fr. were sent in for examination. A Phragmi- 
(lum sp. probably, I*. suhaorUcuni was received from Penang. 
The variety effected was “Mainau Cochet” and it seems im- 
possible to grow this variety successfully in certain parts »)f 
Malaya because of the attacks of this fungus. 

Publications. 

iSfwrples, A. — Palm Diseases in Malaya. M. A. J. 
(Double. Number). Vol. XVT, Nos. 9— 1(), 1928. 

Thompson, A. — A preliminary n»)te on J’hytophthora 
spp. found in Malaya. il.A.J. Vol. XVI, No. 2, 
1928. 

Thompson, A. — Notes on Srlrrotinm Rolfsii Sacc. in 
Malaya. M.A.J. Vol. XVI, No. 2, 1928. 

Ward, F.S. — Preliminary re])ort on Vusuriuvi oubense 
causing Panama Disease in Malaya. Vol. XVT, No. 
1928. 


A. Skabples, 


January, 1929. 


Governinent Mycologist , 

S.S. ^ F.M.S. 



Division of Soils & Plant Physiology. 

AimtJAi- Rbpokt for 1928. 

Staff. 

The staff of the Division at the end of the year was: — 

Plant Physiologist (in charge 
Division) 

Assistant Chemist (Soils) 

. Junior Agricultural Asst. 

Do. 

Do. 

Do. 

Six Laboratory Attendants. 

Two Peons. 

Work. 

The work of the Division continued to be on soils, and 
the major portion of our time was spent on the continuation 
of the soil survey Cheras — ^Klang — Coast. As the selection 
of this area has been criticised on the score that it covers 
land already thorougbl;^ well known it may be appropriate 
to quote from my last Annual Report the reasons for selecting 
this particular area, 

"The held fur soil work in Malaya is virgin to an 
exceptionally and embarrassing degree, not only have 
no systematic investigations hitherto been carried 
out, but as far as the rolling or hilly inland soils 
(the back-bone of the country) are concerned there 
is absolutely no information as to their cultural 
characteristics which could be uaed as a basis for 
research. The reason for this is that our only inland 
large scale crop, rubber, is remarkably tolerant of 
a wide range of soil conditions and that manuring 
of rubber has never been practised. The most urgent 
problem appeared to be that of systematics, vis. the 
ratablishment of soil types and the relating of these 
types to the underl^g parent material.*' 


Mr. W. N. C.Belgrave 
Mr. J. H. Dennett 
Haji Abdul Wahid 
Inche Ahmat bin Indot 
Inche Jalaludin 
Inche Mohd. Shafie 
b. Taib 


m 
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. ^'Soil types X — To characteriBe types ii was decided to 
carry out a soil survey of a limited and accessible 
area. The area selected was a strip in Selangor 
running from Gheras^ through Serdang along the 
Elang valley to the Coast. This area has the ad- 
vantage of including all the important geological 
formations on the west side of the Peninsula and 
also of including the Government large scale experi- 
mental plantation at Serdang.” 

It was clearly necessary to select an accessible area for 
an extremely detaile.d survey: from this detailed survey it 
was hoped that deductions cotild be drawn which would 
very greatly simplify the task of surveying or predicting the 
properties of areas on a geological formation of known type. 

At end of the year the survey had reached the low-lying 
areas around Klang and had been slowed down considerably 
by unfavourable weather conditions. 

426 samples representing 111 profiles were taken, the pH 
est^'mation and mechanical analysis completed. 268 of these 
samples were examined for the silica /sesquioxide ratio. 

Subject to confirmation by sampling a number of similar 
geological areas in different parts of Malaya it seems possible 
to say that soils formed from “quartzite” are deep and sandy 
with not infrequent beds of shale and sometimes thin layers 
of “laterite.” Peaty formations are common in broad valleys. 
These soils readily become compacted in spite of the high 
percentage of sand. 

The Baub series (Phyllites) produce the soil usually 
known as ‘laterite’ containing u fairly high percentage of 
‘clay’ and much concreiionery gravel, and in general a marked 
‘crumb’ structure. 

The granite produces Usually a permeable soil, consisting 
chiefly of coarse sand and clay. 

The calcareous areas have not yet been investigated; and 
no simple relationships have been found for alluvial soils in 
the area tinder survey. 

Padi Soils , — 517 more samples were received from the 
Field Division; all have been subjected to mechanical ana- 
lysis and pH deter]nina]tion. 
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Besults confirm the opinion expressed in my last report 
that a fairly high percentage of sand is not necessarily a 
bar to good production; this may be seen from the following 
table, which shows the number of samples falling within 
each class. 


% Hand (>—20 

21-40 

41—60 

61—80 

Yield in 

Gan tangs 

4 

4 

3 

1 

• 

0— 80 

5 

13 

10 

4 

81—180 

11 

21 

19 


181—280 

9 

28 

24 

5 

281—880 

5 

12 

11 

3 

881—480 

8 

1 

3 

— 

481— 


it seems to follow this ihat an area otherwise suitable, 
especially as regards water and population, need not be re- 
jected for padi growing merely because of a somewhat high 
sand content. 

Analysis of KM) of these soils for phosphorus content, 
(total, available and in fine fractions), acidity, percentage 
organic matter, and am mollification when Hooded have yielded 
no correlations. This although disappointing is perhaps not 
surprising in view of the very large number of factors which 
may cause yields to become lower than the soil is <‘apable 
of producing — attai^ks by birds and animals, inadequate 
atteuiioii and most important of all, lack of water control. 

These numerous interfering factors will probably make 
it impossible ever to obtain mathematical correlations, but 
should not interfere with the collection of information iu 
a negative* form such as that provided by the sand-yield table 
given above, it may for example be found that a low content 
of potash does not interfere with good yields etc. 

Talang Experimental Station . — Mechanical analysis of 
86 soil samples were carried out for the Agricultural Field 
Officer, Perak North of soil from this Station to ascertain the 
degree of the variability. In addition total and available 
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phosphorus was determined on the manurial plots — and it 
is interesting to note that while total PjO* showed no signi- 
ficant increase even on the plots which had received phos- 
phatic manures for 10 years, the citric soluble (available; 
PjOfi gave very clear increases on these plots. 


Padi Tank ^ — Fifty experimental tanks f/x4' completely 
enclosed by wire netting and with pumping plant and re- 
servoir were constructed at Serdang Experimental Plantation 
in the latter half of the year. I have to express my best 
thanks to Mr. T. D. Marsh, Assistant Agriculturist, who 
took charge of this work. In these tanks all soil and water 
conditions will be capable of strict control. 


Mammal ExperiviemU . — A preliminary series of pot cul- 
ture experiments on the three types of inland soil mentioned 
above which for convenience may be called the quartzite, 
laterite and granite, were carried out with Ragi. There were 
100 pots for each type of soil and the experiment was laid 
out to test the effect of added nitrogen, phosphorus, potash 
in artificials alone and in combination, farmyard manure (as 
a standard and not as a practicable proposition), green manure 
with small quantities of artificials — calcium and sulphur, all 
the above with lime, lime alone and controls. There was 
considerable mortality in the early stages and yield variation 
from pot to pot, but even after discounting these adverse 
factors it clearly emerges that phosphorus is essential for 
successful growth and that (in these cultures) added potash 
was not required. Nitrogen with potash gave increased yields 
only on the quartzite. Lime alone showed no significant 
difference while it was harmful in conjunction with complete 
artificials. Cow dung and green manure with a small amount 
of artificials gave excellent results, green manures alone only 
small increases, while the best results were obtained by lime 
with cowdung — ^whioh in conjunction of the failure of lime 
with artificials suggeels a bacteriological problem. The con- 
clusions reached will be tested in the field in 1929; but even 
these very preliminary experiments suggest very strongly 
that when attention is turned to crops other than relatively 
slow growing trees such as rubber, the inland soils of Malaya 
will not be found to possess any peculiar properties of rich- 
ness exempting them from the world-wide need for manuring 
in some fmnn or other. 
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Percolation Experiments. — A, number of large pots hold- 
ing about 23 kilos of soil were set up for percolation experi- 
ments, half with ‘quartzite* and half with laterite soil. These 
were treated with lime in varying quantities, different forms 
of nitrogenous manures — ^ammonium sulphite, urea, calcium 
cyanamide, ammonium phosphate, potassium nitrate, and a 
heavy dressing of grass turned under; the percolate was 
analysed for nitrate nitrogen. Eesults shewed that nitrifica- 
tion was somewhat slow in both soils but otherwise according 
to expectation — ^alternate plots were then planted with grass 
and in every case the nitrate in the percolate from the grassed 
pots dropped practically to zero and remained there. This 
raises interesting speculations as to the wisdom of heavy 
grass covers for growing crops. It was further found that 
the acidity of the percolate was directly proportional to the 
quantity of nitrate present. This supports the opinion ex- 
pressed in my last report that the discrepancy below the pH 
value of suspensions and filtrates (ratio soil: water, 1 :2) is 
due to the absence of soluble anions to act as carriers of the 
hydrogen ion. 

Methods of Analysis. 

1. Work on the estimation of phosphorus by a modified 

Denig^s method- was completed. 

2. A considerable time was devoted to the study of different 

methods of base exchange. None proved entirely satis- 
factory in view of the extremely low base content of 
most Malayan soils, work is proceeding. 

3. The molybdate colorimetric method for silica was studied 

and work is being conducted on a rapid method of 
arriving at the sesquioxide content ' by precipitation 
with phosphate. 

4. The cobaltinitrite method for potash is being studied. 

6, The Bouyoucos hydrometer method of soil analysis was 
examined and found suflSciently accurate for much of 
‘ our work. 


Covxa Cbofs. 


A certain number of leguminous covers were successfully 
grown in sand culture without nitrogen, resulting in the 
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formation of numerous nodules^ these were used to inoculate 
seed planted at Serdang and the resultant crop showed a 
distinct increase of inoculated over the uninoculated plots. 
This work will be extended. 

Miscellaneous. 

1. The pot experiments on the use of sulphur for ameliora- 

tion of heavy soils did not give positive results. 

2. The soil of certain well defined and extensive infertile 

patches on two adja'cent coconut estates is under 
examination. 


Routine Analysis. 

292 samples were examined for officers of this and other 
Departments and for the Public. 

Genebal. 

Work mentioned in my last report and not in this has 
been temporarily held up for more urgent problems. 

Publications. 

Soil Analyses and their limitations, by W. N. C. Belgrave. 
(M.A.J. August, 1928, Vol. XVI). 

The Colorimetric estimation of phosphorus in acid soil ex- 
tracts, bv W. N. C. Belgrave. (M.A.J. November, 1928. 
.Vol. XVI). 

An improved method of fusion for soils, by J. H. Dennett. 
(M.A.J. November, 1928, Vol. XVI). 

A comparison of the Robinson, International and Bouyoucos 
methods of mechanical analysis on non-organic soils and 
the analysis of such soil with and without preliminary 
treatment with hydrogen peroxide, by J. H. De^nnett. 
(M.A.J. November, 1928, Vol. XVI). 

(Sd.) W. N. C. Belgbave, 

Plant Physiologist, F.M.S, ^ S.S- 

Kuala Lumpur, 

28th January, 1929. 



Agricultural instructor (Malay (MBcers). 

AmroAL Bepobt for 1928. 

1. Staff. 


Baja MuHa bin Baja Mahadi, Junior Agricultural As- 
sistant, was transferred to tbe Co-operative Societies Depart- 
ment on let March, 1928, and was succeeded on 1st May by 
Enche Din bin Enibi. 


2. Malay Apprentices. 

22 Malay Apprentices were in course of training at the 
commencement of the year, as follows : — 
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Of the newly appointed Apprentices, one developed con- 
sumption in September, and was granted extended sick leave 
without pay until March, 1929. 


The Strength of the School at the end of the year was 
therefore as follows (omitting the Apprentice on leave) : — 
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3. Training. 

Three teirms were held during the year, as follows; — 

Working days. 

3rd Term : ii5th January to 14th April ... 65 

Ist Term : 14fli May to 31st July ... 65 

2nd Term : 3rd Sept, to 21st Dec. ... 92 


Total ... 222 


Lectures were given throughout by the Agricultural 
Instructor (Malay Officers) and the Assistant Agricultural 
Instructor. 

Visits were paid to the Government Experiuiental Plan- 
tations, Serdang and elsewhere at intervals during the year; 
while the Agricultural Instructor acjcompanied the 2nd Year 
Students on a Field Tour from 12th to 21st March, inclu- 
sive, visiting estates and experiment stations of interest. 

Practical gardening was included in the work of the 1st 
Year Students throughout the year, while 2nd Year Students 
underwent a course of instruction in Typewriting from May 
to July at the Evening Glasses in Goinbak Lane. One hour 
a week was devoted to Ijectures and Debates, organised by 
the Students themselves. 

The annual examinations were held in April. Of 9 
2nd Year Students, 6 were successful, and were promoted to 
Junior Agricultural Assistants, being posted to divisions as 
follows : — 

Field Division ... 3 (1 F.M.S. & 2 S.S.) 

Economic Botanist ... 1 

Plant Physiologist ... 1 

Agricultural Instructor (M.O.) 1 

Of 13 Ist Year Students, 11 were promoted to the 2nd 
Year class. The apprenticeship of the remaining 3 2nd 
Tear and 2 1st Year Students was terminated. 

The 15 Apprentices newly appointed in May entered 
the let Year Class. These students come under the revised 
Scheme for Malay Officers, and therefore study for three 
yearn instead of two. The syllabus of instruction in the 1st 
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Year Class was therefore modified in order that the necessary 
groundwork be taken more thoroughly. 


4. EbSALTH. 

The health of the Malay Apprentices was aatisfaetory 
throughout the year, there being a conspicuous reduction in 
the amount of fever. One student unfortunately contracted 
tuberculosis, and was in hospital for some weeks; following 
a Medical Board in October, he was granted extended sick- 
leave without pay and was stiU absent at the end of the 
year. 


5. Discipline. 

The discipline of the students was satisfaclorily main- 
tained. 


(). Promotion of Junior Agriculturat. 

Assistants. 

Three examinations for Junior Agricultural Assistants 
to qualify for promotion to the rajjk of Senior Agricultural 
Assistant were arranged during the year; only one of five 
candidates satisfied the examiners. A Kedah agricultural 
officer was similarly examined in January, 19Sf8. 

7. School of Agriculture, Malata. 

The site selected for the School of Agriculture at Ser- 
dang was kept in clean condition, and boundary drains were 
improved during the year. A site for the Principars quar- 
ters was levelled, and an access road thereto was commenced. 

It was decided that the building of the School should 
be undertaken by the Public Works Department, which sub- 
mitted new plans in December. Sums of $75,000 and $20,000 
have been entered in the 1929 Estimates of the F.M.S. and 
S.S. Governments respectively as first votes for this enter- 
prise. 

Proposals were submitted, and were under considera- 
tion at the end of the year, for lighting and water supplies 
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at Serdang as joint schemes for the School and ^he Experi- 
mental Plantation. 

The Advisory Committee for the School held a meeting 
on 19th December, 1928. 

The offer of a Scholarship, to be called the ‘Edwin 
Philips Scholarship’* was gratefully accepted. 

8. Malay Officers Training Committee. 

This Committee, met twice during the year, on lUth 
February and 15th Ifovember. 

9. Malay Oi?ficers Conference. 

A Conference of Malay Officers was held at Headquarteis 
from 26th to 28th January inclusive. 

10. Publications. 

The Agricultural Instructor (M.O.) issued ihe first two 
of a series of Instruction Manuals for Malay Officers towards 
the end of the year, as follows: — 

(a) Introduction to Genetics 

(b) Agricultural Economics. 

The Assistant Agricultural Instructor assisted in the 
publication of the !‘Warta Perusahaan Tanah”, to which 
he also contributed an article on Plant Propagation. 

11. General. 

The Agricultural Instructor (M.O.) served as Joint 
Honorary Organising Secretary of the Malayan Agri-Horti- 
cultural Association throughout the year. 

The popularity of the Selangor Malayan Volunteer In- 
fantry in this division was well maintained, the Agricultural 
Instructor, Junior Agricultural Assistant and 20 Malay 
Apprentices attending the Annual Camp at Port Dickson in 
August, 



The Agricultural Department Football Club was converted 
into a Sports Club early in the year, and devoted its atten> 
tions mainly to Badminton, at which a successful tourna- 
ment was held in December. 


C. E. Mann, 

Agricultural Instructor, (M.O.) 
FM.S. ^ SS. 


Kuala Lumpur, 

iith January, 1929. 
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Notes on Setora nitens' Walk., a ** Nettle Cater- 
pillar ** Pest ci Coconut Palms, with Special 
Reference to Outbreaks in tihe Tdluk Anson 
and Bagan Datcdi Districts. 

BT 

N. C. £. Miller. 


Introduction, 

Setora nitens (licpidoptera, Heterocera, Liniacodidae) 
was first described by Walker in 1866 (1). 

The first occasion on which specimens were obtained by 
the Entomological Division of this Department was July, 
1923. They were then despatched to the Imperial Bureau 
of Entomology London, and specific determinalion was re- 
ceived in September of that year. Since then only brief 
mention of this species has been made from time to time 
(• 2 - 8 ). 

From information received from planters, it would appear 
that this pest has been known in the Teluk Anson and Bagan 
Datoh Districts (Lower Perak) since 1912, but, owing to the 
short duration of the outbreaks and to the slight damage 
caused by it, it has not been regarded in the light of a serious 
pest. 


From March, 1928, attacks of this pest have been more 
frequent ax^ more widespread, and it has extended its range 
in some places, from young palms to mature palms. Final- 
ly, the situation has been such as to give rise to considerable 
alann on the part of some of the planters in those districts. 


m 




Of the whole area, there are approximntely two thousand 
five hundred acres in which the pest is or has been present, 
in varying degrees of abundance. 

The writer is greatly indebted to Mr. F. 11. Mason, 
Agricultural Field Officer, Perak South, tor much informa- 
tion regarding the acreage and infected areas of the estates 
which he visited in March 1929, with Mr. Mason, for the 
purpose of obtaining more details regarding the life, history 
ot this insect, and also to explain control methods to the 
planters concerned. 

The control methods recommended were generally adopted 
with enthusiasm, and it is believed that the results obtained 
will fully justify all additional expenditure of time and 
money. 

it must be pointed out that it would be foolish to be 
unduly optimistic in expecting immediate results from the 
control methods recommended, for when once a pest has ob- 
tained such a firm hold, as has the pest in question, reduction 
in its numbers, or its final elimination, (which is doubtful), 
is likely to be spread over a considerable period. 

Ultimate success depends very largely on the co-opera- 
tion of all persons concerned in the affected areas. 

This pest at present seems to be confined almost entirely 
to the plantations north of the Teluk Anson — Bagan Datoh 
road. There are slight traces of infestation on palms near 
the roadside in the Malay Beservation south of the road, 
but the damage done is negligible. 

The spread of the larvae from young palms, i.e. palms 
up to about six years of age, appears to be of comparatively 
recent date. It is highly probable that the spread has taken 
place, to some extent, from * ‘supplies’’ planted in the ma- 
ture areas. 


Distribution and Host Plants. 

So far, S, nitens has been recorded in this country, in 
addition to the Teluk Anson District, from Kuala Eurau and 
Sabak Beruam on coconut palms, from Serdang and the dis- 
tricts referred to in the present paper, on oil palms {Elaeii 
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gumeensu Jacq.), and from the Kuala Selangor district on 
Nipa (Nipa fruticam Wurmb.) 

In the jungle areas adjacent to coconut plantations in the 
fiagan Datoh district there are large numbers of nil oiig palms 
(Oncoaperma tigUlaria Hori,)^ and it was suspected that they 
might be another alternative food plant of S. nitens, 

A very careful search failed to yield any larvae of this 
species, although one larva of an allied species was found. 

In Java and Sumatra, S. nitens has a far greater range 
of foodplants, for, in addition to coconut, oil and nipa palms, 
it has been recorded on Cacao (Theobromd cacao Linn.), tea 
{Camellia thea Link.), Coffee {Coffea spp,), Chinchona {Chin- 
chona Ledgeriana Moens.), Tobacco (Nicotiana spp.). Banana 
{Musa spp.), Pomelo {Citrus Decumana Murr.), llainbutan 
{Nephelium lappaceum Linn.), (10). 


The Ovum. 

The ova, (Plate 1 fig. 1) which are elliptical and very 
strongly compressed in shape, and shining yellow when first 
laid, are deposited on the under surface of a pinna, and 
usually near its tip. The surface of the shell is very finely 
reticulate. 

The moth sometimes deposits her ova in small irregular 
batches, and, when laid in this manner, they slightly overlap 
each other. 

Owing to their shining and semi-transparent appearance 
they are most difficult to discover. It is thought highly prob- 
able, that the empty egg shell provides the young larva with 
its first meal (as is frequently the case with other lepidop- 
terous insects) for, even on fronds on which numerous young 
larvae have been found, no egg remains have been detected. 
Should the empty shell not be consumed by the young larva, 
it shrivels up and in that state is almost unrecognisable. 

Occasionally, after a prolonged and careful search, re- 
mains of the adhesive substance, by which ova are attached 
to the leaf surface, have been discovered. 

An ovum measures 3 mm. x 2 mm. 
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The Larva. 

The larvae, (Plate 1 figs. 2, 3) to which the name of 
“nettle caterpillars” has been given, owing to their spines 
causing a sharp stinging sensation, analogous to that pro- 
duced by “stinging nettles,” if they come into contact with 
one’s bare flesh, are readily recognised. 

In colour, they are greenisli yellow, or orange, or pale 
bluish green, with a narrow purplish stripe spotted with blue, 
black and yellow along the middle of the back, and with 
a row of purplish elongate spots bordered with yellow along 
the sides. These stripes are not very distinct in larvae which 
have’ only recently emerged from the ovum. 

They are provided with twelve moderately long tubercles, 
four being placed on the trout part of the body, four cn the 
hind part and two on each side of the back. Along the lower 
margins of the sides is a row of shorter tubercles. All these 
protuberances are armed with spines capable of “stinging”. 

The spines are shaded with brownish black, in the young 
larva. In older larvae they are purplish blown. 

The urticatiug powder of the spines increases in direct 
proportion to the age of the larva, in very young larvae, 
it has been found by experiment, that the urticatiug sensa- 
tion is barely perceptible. The spines of a full gTown larva 
removed from a recently spun cocoon, however, will produce 
intense irritation. 

On hatching, the larva measures about 2 mm. in length, 
and when full grown, about 35 mm. 

In shape, and by their gliding mode of progression, these 
larvae somewhat resemble slugs. They move very slowly, 
taking a minute at least to cover a distance of three inches. 

The undersurface of the palm pinnae is always preferred 
by the larvae in all stages of development. Also, they are 
most commonly found on the lower fronds. This preference 
is, no doubt, due to their dislike of direct exposure to the 
sun's rays, and, at the same time, in that position, they 
would receive ample protection from raim 



The epidermis of the pinna is thai part which is. first 
attacked. Later on, the whole pinna is devoured, leaving 
the midrib only. A badly attacked coconut plantation has 
the appearance of having been partially destroyed by fire. 

On reaching maturity, the larvae often fall off the frond 
to the ground, and shortly afterwards seek out suitable spots 
for the spinning of their cocoons. 


The Cocoon. 

The cocoon, (Plate 1 figs. 4, 5) which is completed by 
the larva in a little more than half an hour, is spherical in 
shape and light brown in colour. The diameter varies from 
8mm. to 12 mm. Its surface is smooth, rather irregular, 
and has a dull gloss. 

Co(*oons have been likened by some people to small new 
potatoes. They resemble more closely, however, the round 
galls known as ‘‘oak apples’' which are found on oak trees 
in Europe. 

Various situations are chosen by the larvae when pupat- 
ing. Cocoons are constructed in cracks in the soil, among 
roots of cover crops, among the exposed roots of the palms 
anvl among the fibre at the base of the fronds. Frequently 
groups of eight to a dozen cocoons have been found in a mass 
among the fibre. On several occasions, the writer came across 
a cocoon spun up in the empty co(*oon of a larva of a ])revious 
generation. 


The Pupa. 

The colour of the pupa, (Plate 1 fig. 6) immediately 
after transformation is pale yellowish white. Shortly after- 
wards, the wing coverings, the legs and the thorax become 
brown, or greyish brown, but the abdomen retains its pale 
yellowish white colour. Prior to the emergence of the moth, 
the whole pupa becomes dark greyish brown. The eyes, 
wings and legs are distinctly visible, the legs being free, 
i.e. it is possible to lift them away from the body without 
previously cutting the integument of the pupa. 

The surface of the pupa is smooth and has a greasy 
appearance. 
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Pupae vary in size according to the sex of the moth, those 
of the males being the smaller. They measure 9 — 11 mm. 
to 15 — 17 mm. in length. 


The Moth. 

The moth, (Plate 1 fig. 7) is a somewhat robust insect, 
having a wing expanse of 80 — 35 mm. The forewings are 
brownish and somewhat glossy and they have a broad, some- 
what indefinite dark brown transverse hand near the apex and 
a narrow brown diagonal stripe. The hind wings are of a 
unicolorous paler brown. 


Life Cycle. 

The life cycle of S. nifem has not been completely worked 
oui, but it is thought that it occupies a period of 0 — 7 weeks. 
Twenty five to twenty seven days is the duration of the pupal 

stage. 

In captivity the larvae do not thrive well, and frequently, 
even when it has been possible to keep them alive until they 
have spun cocoons, many of them dry up or decompose before 
pupating. 

Isolating them in individual cages may yield better re- 
sults, for, it is probable, that the larvae are able to inflict 
injuries on each ether by contact with each other’s spines. 

From observations made in the field, it would appear 
that there, is some overlapping of broods, since larvae in all 
stages of development have been seen at the same time. 

It is important, therefore, that frequent inspections of 
all areas be carried out. 

The life cycle of the parasite referred to is of approxi- 
mately the same number of days as that of S, n%ten$. 

Mechakical Control. 

Handpicking the larvae and cocoons is considered the 
most efficacious means of ridding a plantation of thie pest, 
when it is confined to palms up to about six years of age. 
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When dealing with very young larvae, it will be found 
that squashing them in situ will be more practicable than 
picking them. It must, of (course, be borne in mind that the 
hands of persons employed on this work must be adequately 
protected, from the poisonous spines of the larvae, by bind- 
ing with strips of rag. 

Larger larvae may be dislodged from the leaves with a 
stick or a pair of tweezers, and, when ihe tins, with which 
the collectors should be provided, are full, the contents should 
be destroyed by burying in the soil. 

The problem of control presents greater difficulties when 
the attack has spread to mature palms. The employment of 
children armed with long sticks to knock off the larvae, has 
been tried, but, this method is cumbersome and liable to in- 
flict much damage to the leaves. 

As an improvement on this, it is recommended that long 
bamboo poles, to which a rough brush is fixed, be used to 
brush off larvae, which, undoubtedly, would be injured in 
the process, and would be unable to regain the palms from 
which they had fallen. 

The brush pari of this implement could be construcled 
from material at hand, such as coconut husk fibre 

The systematic collection of cocoons is of immense value 
in reducing the numbers of the pest, and can be .allotted 
with advantage to -women and children. Where there are 
dense cover crops however, the task is more difficult, as suita- 
ble places under which the larvae pupate, are provided. 

Collected cocoons should not be destroyed. The reason 
for this is set forth under the section “Biological Control* ’. 

Spraying with a lead arsenate solution, mixed in Ihe pro- 
portions of 2 to 3 lbs. to 50 gallons of water has proved effec- 
tive, but it is not favoured as a control measure, owing to 
cost, the length of time taken to spray a comparatively small 
area, and to the necessity of expert supervision. 

Again, spraying can be really efficacious only when one 
is dealing with young palms, unless a very powerful type 
of sprayer be used, but then, the difficulties in negotiating 



the crossing of drains with a machine of this type would be 
insurmountable. 


Biological Conthol. 

The larvae of S, nitenn are attacked by several parasites, 
one of which, a large grey and black fly, known as Chaeteao- 
fista javana B.B., (Plate 1 figs. 8, 9) is not unlike a 
“blow fly“. 

Chaetexorisfa javana, (Diptera, Tachinidae) was first des- 
cribed by Brauer and Bergenstamm (Denkschr K. Akad. Wise 
Wieni Lxi p. 616) in 1894 and a further description of the 
adult, as well as a description of the piiparium was made in 
1925 by Bezzi (11), from material submitted by the Entomo- 
logical Division of this Department. 

This fly, if encouraged, will, no doubt, prove a valuable 
ally in combating the pest. As a check on S. nilenn feeding 
on tea in Java, it has proved itself efficient (12). 

This fly deposits eggs on all stages of the larvae of 5. 
vitens. The maggot on hatching bores through the skin of 
its host and feeds on the nutritive fluids of the body. Finally 
the S. nitens laryae succumbs, but not as a rule before spin- 
ning its cocoon. 

The maggot of the fly then pupates, and, in the space 
of two to three weeks the adult fly emerges by pushing off the 
cap at one end of the cocoon, in the same manner as the 
moth would do. 

As previously mentioned, therefore, collected cocoons 
should not be destroyed, but should be placed in a single 
layer in trays covered with wire gauze having a mesh of 
about 5 mm. The moths emerging from non-parasitised 
cocoons will be prevented from escaping from the trays owing 
to the smallness of the mesh of the gauze, whereas the para- 
sitic flies will have no difficulty in doing so, and thus will 
be free to carry on the work of destroying other larvae. As 
a substitute for gauze which may be hard to obtain, with a 
5 mm. mesh, sheets of tin suitably bored will be satisfactory 
for covering the trays. 

Trays which are utili^d for this purpose should be sup- 
ported on trestles, the legs of which are placed in tins contain* 
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hig water to which is added some kerosene or disinfectant. 
By this means, the trays are isolated from the attacks of ants, 
which, while destroying moths, will also destroy freshly 
emerged parasites, and by so doing will defeat the object of 
the scheme. 


It is also necessary to protect the trays from sun and 
rain by constructing a shelter with a corrugated iron, or 
palm leaf roof. 

Up to the present, no parasite of the ovum has been 
discovered. 

Insectivorous birds, or birds which are more or less 
omnivorous such as crows and mynahs should be encouraged 
(1*1). One species of mynah (AcridothereR javanicm Cab.) is 
reported from Java as feeding on intern pupae (14) possibly 
therefore, the local species Aethiopsar fvscvit torquatvs Rob, 
and Kloss (15), may be reckoned as a bird to be encouraged. 

In the field, rats destroy a large number of cocoons, and 
they have been disturbed in the act of removing cocoons from 
trays, of which the construction was slightly defective. Anis 
also will penetrate freshly constructed coc^oons and destroy the 
0 (icupants. 


Fungoid diseases appear to be responsible for the destruc- 
tion of large numbers of larvae, but more information regard- 
ing them is required before they can be utilised as methods 
of control. 


An examination of two thousand cocoons (about a tenth 
of the number collected on one estate) gave the following 
figures : — 


GOOOOIIB 
from which 
moths had 
emcrsred. 

1114. 


Cocoons 
oontaioinsr 
dead larvae. 

543. 


Cocoons 
containinir 
dead pupae. 

141. 


Parasitised. 

202 . 


A smaller number of cocoons collected on another estate 
gave the same percentage of parasitieation. 


The larrse found dead were invariably covered with fun* 
goid growths, the pupae only occasionally so, and the cocoon 
itself was usually damaged, having apparently been eaten 
through ants before it had hardened. 
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Parasitization, as will be seen from the figures given 
above, is responsible at present tor a comparatively small per- 
centage ot deaths, but, the writer is confident that a far 
greater percentage will be obtained, if the scheme of parasite 
breeding and liberation is carried on without intermission. 
In Java, parasitization in one instance reached the high figure 
of 88% (10). 


SUMMAllT. 

Notes on and descriptions of the early stages and of the 
adult of S, nitens Walk, and of a parasite Chaeteitoruta 
are given. 

This “nettle caterpillar** pest of coconut palms has in 
creased in numbers in rec^ent years in the Bagan Datob dis- 
trict. 

It has also extended its range in some places from young 
palms to mature palms. 

This spread is thought to take place partly from 
“supplies** planted in mature areas. 

The Coconut plantations in the Malay Reservation on 
the South side of the Teluk Anson — Bagan Datoh road are 
only very slightly attacked. 

Systematic collection of larvae and cucoons, and the 
breeding and liberation of parasites are considered the most 
efficacious methods of control. 

Conclusion. 

The writer wishes to express his thanks to all Managers 
and Assistant Managers of the Estates or which these obser- 
vations were made, for their help and hospitality. 
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Explajnation of Platk. 

Figure 1. Ova on pinna of Coconut. 

2. Larva a few days old. 

„ 3. Full grown larva, 

o 4. Cocoon. 

II 5. Cocoon from which moth has emerged. 

II 6. Pupa. 

II 7. Setora nitens. Walk. Female. 

II 8. Puparium of Chaetexorista Javana B. and B. 
II 9. Chaetexoruta javana, B. and B. 


(All figures enlarged.) 






Tlie Periodic HarvesHiig of Tuba Root. 
(Perris elliptical Benth.) 


C. D. V. Georgi, 

Ay. Agnculiural Chemist 

and 

E. A. CURTLER, 

Assistant Agriculturist. 

Introductory, 

The growing use of tuba, Derris spp., fiis an insecticide 


has resulted in an increased ijiterest being taken 
tivation of this crop in Malaya. 

ill the cub 

The exports from the Federated Malay States 
past three years are as follows: — 

during the 

Tear. 

Amount. 

(lbs.) 

Value. 

$ 

1926 

54,548 

24,175 

1927 

79,065 

39,942 

1928 

80,263 

27,357 


Tuba is also being cultivated to a considerable extent in 
Johore, the estimated planted area for the year 1928 being 
2,000 acres. 

Two species of Derris are commonly cultivated, namely 
D. elliptica, Benth., frequently referred to locally as “tuba 
puteh,*^ and D. malaccensis, Prain, known as “tuba inerah.“ 

Although the differences between these two species a.e 
not very marked the following are distinctive vegetative 
characters. The undersides of the leaflets and petioles of 
D. elliptica are softly hairy, whereas those of D, vialaccensis 
are glabrous. Further, the undersides of the former are 
usually greyish in colour while those of the latter are light 
green. The young foliage of D. inalaccensis is bright red* 
brown. These colour characters are probably the origin of 
the Malay names of the two plants. 
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Since it is well-known that the toxicity of tuba root, 
measured by the amount of ether extract, varies according to 
the age of the roots an investigation on both species is being 
carried out jointly by the Agicultural and Chemical Divisions 
in order to ascertain firstly the extent of these variations and 
secondly the optimum age at which the roots shoidd be 
harvested. 

The present paper deals only with Derris elUptica, the 
plots of D, malacceiisu not yet being ready for harvesting. 
It is hoped, however, to publish at an early date the results 
of some other experiments c^trried out on much smaller plots 
on the variations in the amount of ether extract from roots 
of the latter species. 


Field Exfebiment. 

Since tuba is interplanted frequently with some per- 
manent form of cultivation it was decided for comparative 
purposes to carry out the experiment by planting the crop 
with kapok (Ceiba pentandra). The total area of the block 
chosen was 5 acres, the soil being for the most part a dark 
coloured clay-loam. Only 4 acres were employed for the ex- 
periment, the remaining acre consisting of an outcrop of 
lateritic soil on which the kapok and tuba had failed to make 
good growth. 


Plaotino. 

The tuba cuttings were interplanted between the kapok 
trees, which were spaced 20 feet by 20 feet square planting. 
The kapok trees had been six months in the 'field when the 
tuba cuttings were planted during September 1926. The 
tuba cuttings were planted in rows 3 feet apart and spaced 

3 feet apart in the rows. Five rows of tuba were planted 
between each row of kapok, running east and west, allowing 

4 feet between the outside rows of the tuba plants and the 
kapok trees. 

This planting arrangement gave 3,556 plants per acre 
compared with 4,840 if the tuba had been planted as a sole 
crop. 

The tuba stems were cut into lengths of from 15 to 20 
inches and placed in the soil in a slanting direction with 
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about two-thirds of the length of the stem below tlie surface. 
A percentage of the cuttings failed to take root and were 
supplied during favourable weather. 

Further experience at the Government Plantation, 
Serdang, demonstrates the fact that considerably better results 
are obtained by rooting the cuttings in nursery beds undei* 
light shade before planting in the field. By this method 
not only is a larger number of rooted plants ensured, tiius 
obviating the necessity of supplying vacancies, but the risk 
of failure from drought is reduced as the cuttings commence 
to grow within a few days of being transfeired. 

The block was kept clean weed<»d during ,the time of the 
experiment, no manure or lime being applied. 

Several of the plants flowered during February /March, 
1928, but as usual with D. elliptica none of the flowers set 
fruit. 


Harvksting. 

When the tuba root was nearing maturity, during June 
1928, arrangements were made to liarvest an acre at 21, 28, 
25, and 27 months’ growth resjjectively. The method of cal- 
culating this area was to take 108 scjuares of tuba, eJiclosetl 
by four kapok trees, as an acre. Further, the* method of 
harvesting was to divide the area into six groups of four 
rows, one row from each group Iwing harvested at the con- 
clusion of each period of growth. Since the number of kapok 
trees ])lanted along the total length of six rows w^»s 108 each 
set comprised one acre. Errors from variation of soil w^ere 
to a great extent eliminated by means of guard rows at either 
end of the block and the six repetitions in each group 
harvested. 

The first process of harvesting was tf) cut all stems and 
runners as close to the ground as possible and remove them 
to one side of the plot. The entire roots were then lifted, 
cleaned of soil and tied into bundles, which Avere* trail sporte^l 
to the store and weighed. The weights of each harvest are 
shown in Table I under the heading of “Weight of fresh 
roots”. 

During the day the roots were ])laced in tlie sun to dry 
and sorted into “coarse” and “fine” roots at convenient times 
during the process of drying. 

The division of the crop into “coarse” and “fine” roots 
was * somewhat arbitrary, the “coarse” roots being those 
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thicker than an ordinary sized pencil, while the remainder 
were considered as “fine'\ The reason for this division into 
two classes is that/ the “fine” i-oots aie more acceptable on the 
London market, piobably on account of the increased percen- 
tatJ|:e of ether extrac.t per unit weight of root. It appears that 
‘‘coarse” roots are only acceptalde when the “fine” roots are 
not offering. 

Drying was continued until tlie roots c(»ased to lose 
weiglit, the dt*tails of the various harvests being also recorded 
in Table I. At this stage, representative samples, each weigh- 
ing 25 lbs., were taken from both “coarse” and “fine” roots 
for analysis. 


AIktiioi) of Analysis. 

Tlie air-dry roots were cut into small j)ieces from I — J 
ijich long, the mass being quartered until about lbs. re- 
mained. Til is sample w'as ground in a laboratory mill until 
it was reduced to a coarse powder, wdiich was quartered again 
until approximately | — 1 lb. remained. This quantity was 
ground and sieved until the wdiole of the material passed 
through a 0.5 mms. sieve. Weighed quantities of the fine 
powder were taken for .the determination of both moisture and 
ether extract. 

Since it is well-known that tuba root undergoes decompo- 
sition if heated for any period the moisture determination 
was made by drying the material over phosphorous pentoxide 
in vacuo to constant weight. 

The amount of ether extract was determined by tieating 
the powder with etlier in a Soxhlet extractor, at a temperature 
just sufficient to allow the ether to boil. When extraction 
was complete the solvent was distilled off and the residue 
dried to constant weight at 100°C. Although slight decompo- 
sition takes place by drying the ether extract in this manner 
and the results are therefore slightly low they will be com- 
parable^ since the same method was used throughout the in - 
vestigation. 

The results of analysis for both “coarse” and “fine” roots 
are recorded in Table IT. In all oases the figures represent 
the leverage of duplicate deteiminations. 



Yields of Tuba Boot (Dernx elliptica) at Varying Ages. 
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Table U. 

Moiature Content and Ether Extract Content of Fine and Coarse Roots of Tuba Root (DerrU elliptica) 

of Varying Ages. 
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Bkmabks and Conclusions. 


* The figiires in Table I incli(‘ate a gradual increase in 
yield in proportion to the age of the root, also that the yield 
of air-dry root is approximately 45 per cent, of the weight 
of fresh root. The moisture content of tlie air-dry roots is 
approximately 10 per cent. 

The results in Table II show that for the “fine” roots 
t]je maximum' figure for the amount of ether extract is obtain- 
ed with i*oots 23 months old, the figures showing definite de- 
creases for roots of greater age. In this connection it may 
be mentioned that the maximum figure for the amount of 
ether extract in less than that found tor other samples of roots 
of /). ellipticn previously examined. 

The increase in the amount of ether extract, for the 
“coarse” roots 27 months old compared witli those for 25 
months is probably due to a general increase in the size of 
the roots, res\ilting in a greater proportion of roots which 
might be classed as either “coarse” or “fine”. 

A further table, Table 111, has been compiled from ihc 
results given in the two previous tables in order to asc.ertain 
the proportion of the weight of “fine” roots to total roots 
at varying ages, also the proportion which the cnlculaterl 
amount of ether extract for the “fine” roots bears to the 
total amount for the harvest. 

These points are of importance from an economic; stand- 
point, especially in view’ of the relatively slight decreases in 
the amounts of ether extract. For example, although the 
results in Table II show that the amount of ether extract for 
the “fine” roots is at its maximum after 23 months the figures 
in Table III show that from the point of view of agricultural 
practice it would be more profitable to delay harvesting \intil 
the roots are 25 months old, when lK)th the . proportions of 
“fine” roots to total roots and of ether extract present in 
“fine” roots to that in total roots are at their maxima. 

Further, although the results show a definite increase in 
the yield of root by delaying the harvest until 27 months 
there is no corresponding increase in the total amount of 
ether extract. 



Proportions of Fine Boots and of Ether Extract from Fine Boots of Tuba Boot (Dettis eUiptica) 
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The yield of air-dry root obtained from one acre at 25 
nmuthft is found t-o lie 831 lbs. when the tuba is planted as 
an inter-erop, wliieb (lorreaponds to 1132 lbs. per aer(» when 
planted as a sole crop. This latter tij^ure is considered a fair 
average yield. 


Summary. 

1. The present paper deals with an investigation regard- 
ing the variations in the amounts of ether extract of tuba 
root, Doni.^ ellipfira, Benthl, of varying ages. 

2. The results show that taking both the yield of root, 
and the amount of ether extract into a(‘(‘ount the optimum age 
for harvesting is wlien the plants arc 25 monihs old. 

Ifercired for /nihhntttnn Jst Aiifjvst^ 1020, 



The Oil Content of Malayan Estate Copn. 

C. D. V. Geoegi, 

Ag, Agricvltnral Cheviist, 

Inteoductoey. 

Reference was made in a previous nximber of this Journal, 
Vol. XVII, 1929, No. 6, page 127 to an investigation regard • 
iiig the present oil content of Malayan estate copra. 

This investigation ivas undertaken owing to reports re- 
ceived from London that the oil content of Straits copra was 
tending to diminish. Figures were quoted to the effect, that 
while Straits copra formerly contained 66/67 per cent, of oil 
and yielded 63/64 per cont. of oil recent consignments had 
been found to contain 63/64 per cent, yielding only 60/6] 
per cent, of oil on treatment. Such a statement pointed 
therefore to the necessity of carrying out a series of analyst's 
to ascertain the present average oil content of the pioduct. 

Although a large proportion of the copra exported from 
Malaya is produced by small cultivators it was considered 
advisable in the first instance to limit the investigation to the 
estate product on account of its greater uniformity. 

Methods op Analysis. 

- Arrangements were made witli six estates distributed 
along the West Coast to forward at monthly intervals for o 
period of six months samples of their copra as exported. 
These samples consisted of pieces of copra drawn fiom the 
individual sacks before stitching, each sample weigliing ap- 
proximately 5 lbs. 

The selection of average portions of copra for analys’s 
must be carried out cnrefully owing to the difference in the 
oil content of the white meat and the brown testa, which 
renders it essential to take proportionate amounts of the two 
constituents. In the present investigation the sampling was 
carried out by trimming the individual pieces of copra until 
approximately rectangular portions of each piece remained, 
when a thin slice of the material was cut transversely from 
one side of each piece with a sharp knife. This method, 
although laborious, has given good results, since it is only 
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occasionally that the difference in oil content of duplicate 
determinations exceeds 0.5 per cent. 

The moisture content was determined by drying a weigh- 
ed amount of the thin slices for a period of 6 hours at a 
temperature of 100°C. Tim heating was not continued since 
in most cases it found that after this period the material had 
turned brown on the edges, indicating that slight decomposi- 
tion w^as taking place. Althougli therefore the figures may 
not represent the ti*ue moisture cf)ntent of tlie material the 
results are comparable. 

The dried material was treated in a Soxhlet extractor 
witlj ])etroleum ether. The semi-extracted copra was ground 
in a mortar with a small quantity of ignitc‘d sand, the mixtu?*<“ 
being replaced in the extractor for further treatment to com- 
plete the removal of the oil. The petroleum ether extract 
was filtered, the solvent distilled off and the oil dried to con- 
stant weight. 

Moistukk Content of Com a. 

The following table gives a summary of I he restilts of 
all the separate determinations for the samples examined from 
eachi estate. In order to make the table as (‘oncise as possible 
only the minimum, maximum and average figures have been 
given. 


1 

Estate 

reference 

letter. 

No. of 
determina- 
tions. 

Moisture content (loss at lOO^'C) 

Minimum ! 
per cent. 

Maximum 
per cent. 

Average 
per cent. 

A 

12 

4.79 

6.45 

5.68 

B 

1 u 

1 

4.K« 

6..'>6 

5.77 

C 

18 

4.68 

8.75 ; 

7.24 

1) 

10 

6.18 

8.43 

7.52 

B 

11 

6.52 

9.08 

7.56 

F 

i 

\ 

6.89 

8.44 

7.60 

Total 62 

4.68 

9.08 

6.90 
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If the figures for all the separate determinations are 
divided into 1 per cent, groups, the first group having for 
its lower limit the whole number next below the minimum 
figure, 4.68 per cent, the various results can be grouped as 
follows : — 


Group. 

No. of 

per cent. 

determinations. 

4- G 

7 

5- 6 

6 

6- 7 

19 

7- 8 

-19 

8- 9 

10 

9-10 

1 


Total 62 


The results of analysis sliow therefore that tlie average 
moisture content of copra as desputcihed from estates is ap- 
proximately 7 per cent. Further, the group table confirms 
this figure, since more than 60 per cent, of the deierminations 
fall witliin the limits 6-8 per cent, approximately SO per 
cent, of the determinations being within the group 6-7 per 
cent, and an equal number in the group 7-8 per cent. 

Oil Contknt of Corn a. 

The following table gives a summary of the results of the 
oil determinations for the samples examined from eacli estate. 
In order to make the table as concise as possible only the 
minimum, maximum and average figures, calculated on a 
moisture-free basis, have been entered. 





Oil coQtent 


Estate 

No. of 

(calculated on moisture-free basis) 

reference 

determina- 







letter. 

tions. 

Miiiimnni 

Maximum 

Average 



per cent. 

per cent. 

per cent. 

A 

12 


67.15 

65.87 

B 

a 

U5.24 

87.16 

66.47 

C 

18 

(i8.90 

67.27 

65.29 ' 

l> 

10 

62.29 

66.68 

65.45 

£ 

11 

68.83 . 1 

66.88 

65.46 

P 

7 

68.45 j 

i 

66.97 

65.64 

' Total 

62.29 

67.27 

65.61 
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If the figures for all the separate analyses are divided 
similarly into 1 per cent groups the results will he as fol- 
lows: — 


Group 

No. of 

per cent. 

cleternnuatjoiis 

62-63 

1 

63-64 

5 

64-65 

14 

65-66 

14 

66-67 

25 

67-68 

3 


'I’otal 62 


The results of analysis show tliat the average oil content 
of the samples examined, eahnilated on a moisture-free l)asis, 
lies hei\\oen 65.5 and 66.0 per ceiit. IMiis average figure is 
confirmed hy tlie group results which indicate mort» ilian 6»‘i 
per (?ent of the results of analysis to fall witliin tin* group 
()5-()7 per cent, 22 per c.eni within the group 65-(l() ])er (‘enl 
aii l 41 ]>er cent within the next higher group. 


IIelatton TIetw^een Moistfee \m) Ott. Toxtents. 

Altliough the figures for oil content have he(*n calculated 
on a moisture-free basis, tliis l)ei ng the most satisfactory 
method from a comparative point of view, sucli a basis is not 
practicable since copra as sold always lias a (*ertain moistun‘ 
content. Further, it will he realised that, other things being 
equal, from the point of view^ of oil recovery the lower the 
moisture content the greater will he the oil content, tliat is 
to say, the oil content varies inversely with the moisture 
content. 


The following table illustrates this point. Assuming that 
the oil content of the copra, calculated on a moisture-free 
basis, is 66 per cent the calculated percentages of oil in copra 
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in whi(;h the inoifttnre inereaees from nil to 10 per cent, will 
be as follows: — 


i)isture content 

Oil content 

per cent. 

per cent. 

Nil 

66.0 

1.0 

65.3 

2.0 

64.7 

3.0 

64.0 

4.0 

63.4 

fj.O 

62.7 

G.O 

62.0 

7.0 

61.4 

8.0 

60.7 

9.0 

60.1 

10.0 

59.4 


The results sliow that with an increase of one per cent 
in the moisture content of the copm there is a corresponding: 
decrease of from 0.6-0.7 per cent in the oil content. 


Bkmauks and Conclfsions. 

The results of the investigation show that the average 
moisture liontent of estate copra is approximately 7 per cent. 
During the period of transit tliere will he a loss in weight due 
to further drying dependent for example on the conditions 
of stowage, time of transit and decrease in the humidity of 
the atmosphere. Further, the amount of decrease in weight 
will vaiy with the moisture content of the copra when des- 
patclied. 

As far as can he ascertainecl the average moisture content 
of copra on arrival in Europe varies from 3 to 4 per cent so 
that, if the moisture content of the copra as shipped is 7 per 
(»ent, the loss in weight during transit will vary from 2 to 3 
per cent. 

As regards the oil content the results show that apart 
from seasonal variations the average figure, calculated on a 
moisture-free basis, is approximately 66 per cent. 

It is difficult to suggest a reason for the alleged diminu- 
tion in oil content, which is probably due to a variety of 
causes. For example, it is well-known that the oil content 
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of the brown testa is considerably less than that of the white 
meat and it is possible that as a result of cultivation under 
local conditions the thickness of the testa may have increased 
with a consequent diminution in the oil content of the product. 
It is intended at an early date to commence a series of experi- 
ments to obtain information regarding the proportions of these 
two constituents. 


Summary. 

1. The paper deals with an investigation regarding the 
present oil content of Malayan estate copra. 

2. The results show that apart from seasonal variations 
the average oil content, calculated on a moisture-free basis, 
lies between 65.5 and 66.0 per cent. 

In conclusion the writer wishes to thank both the 
Managers of the various estates for their kindness in supplying 
the necessary samples and Mr. Gunn Lay Teik for carrying 
out the analytical work in connection with the investigation. 

Receio^d for publicaticrn 9th August, 1929. 



The Cobaltinitrite method for the Estimation d 
Potash with particiilar reference to soils. 


J. H. Djsnnet, 

Assistant Soil Chemist. 

In recent years much attention haa been called to the 
estimation of ])otash by the cobaltinitrite reaction first dis< 
covered by W. Fischer in 1848. 


Notes on Previous Investigations. 

Gilbert “ in 1898 seems to have ))een the first to use this 
method for tlie estimation of potassium, thougli lie used it 
solely as a means of separation of the potassium from otlier 
metals, subsequently dissolving in liydrodiloric acid and 
reprecipitating as chloroplatinate or perchlorate. 

In 1900 Addie and Wood ® proposeil both a gravimetr’c 
and volumetric method for the estimation of potash by 
filtering the cobaltinitrite precipitate through a gooch crucible 
and weighing as sodium potassium cobaltinitrite or stib- 
sequently breaking up the complex with sodium hydroxide 
and estimating the sodium nitrite formed with potassium 
permanganate. At tlie same time they proposed a method for 
the estimation of potash in soils, by first precipitating the 
iron and alumina in the soil extract wuth sodium carbonate 
filtering off the precipitate, acidifying with acetic acid and 
subsequent precipitation of the potassium as cobaltinitrite. 

This method does not seem to have been taken up 
generally possibly owing to the fact that the authors indicated 
the difficulty of washing the precipitate. 

In 1909 Mary Cunningham and A. M. Perkin ^ in the 
course of work on organic cobaltinitrites remarked that the 
sodium potassium cobaltinitrite precipitation could not be 
recommended for the estimation of potash owing to the 
extreme difficulty of washing. ^^It can easily be washed 
once by decantation, on filling the vessel with water the 
precipitate settles very slowly and on the third washing shows 
a strong tendency to become colloidal. Finally it becomes 
almost impossible to filter satisfactorily,” 
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Hamberger ^ in 1915 proposed to estimate potassium by 
measuring the volume of the eobaltinitrite precipitate in a 
special type of centrifuge tube. A modification of this method 
has been used by Walker and Glich foj* the estimation of 
potash in sugar cane juices. 

More recently in 1928 M.M. Ijeulier, Velluz and Griffon “ 
published a summary of previous work, together with 
researches of their own loj* tlie estimation of potash (between 
0.1 mg. and o nig.) from the biological side. They again 
proposed tlie use of the centrifuge for the separation of the 
eobaltinitrite precipitate, subsequently drying off' their preci- 
pitate with ether after washing with an alcohol, ether and 
acetic acid mixture. Finally they added sodium phosphate 
and estimated the nitrous groups with permanganate 4ind 
iodine in the cold, thus elminating losses of permanganate 
by heating. 


V HE M r I n vks iig ation s . 

An examination of the eobaltinitrite method for the 
estimation of potash was canded out in this department 
primarily with a view to its application to the estimation of 
potash in soils, it being recognised that estimation with 
perchlorate led to very widely varying results, while for 
routine work estimation as chloroplatinate is far too ex])en- 
sive. For these reasons the Dutcdi autliorities in Java have 
done little with potash estimations. 

What seemed to be required therefore was a rapid method 
for the estimation of potash which at the same time should 
sliew a good degree of accuracy. 


CoBALTINITRITE HeaGENT. 

In the work to be described below the sodium cobaltini- 
trite reagent used was made up acjcording to the formula of 
Walker and Glich' and was found to give very satisfactory 
results. 

(а) Cobalt Acetate Stock Sohiiion . — 125 grams of the 
pure salt (Co (CHg COO) 2 SFo 0) dissolved in 400 
CO. distilled water. 

(б) Sodium Nitrite Solution . — ^225 grams of the pure 
salt, dissolved in 400 ccs. distilled water. Portions 
made up when required. 
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(c) Hodiu/n Cobaltinitrite Solution for use . — 100 cc. 
each of (a) and (b) made up to 430 ccs. with dis- 
tilled water. 12.5 ccs. glacial acetic acid is added 
and the whole, with occasional stirring, left to 
stand for 24 hours. It is then filtered and kept in 
a dark stoppered liottle. It has been found that 
the reagent keeps fairly well if unexposed to light, 
but not more than a week's supply should be made 
at a time. 


The Peecipitate. 

As far as can be ascertained previous workers do not seem 
to have reported the fact that there two distinct types of 
sodium potassium cobaltinitrite precipitate of similar composi- 
tion which can be obtained by different methods of precipita- 
tion, though Addie and Wood* in their paper mention (hat 
potash should be present in a concentration of 0.5 to 1 per 
cent, in order to obtain a precipitate which settles readily. 

It was found that using a decinormal solution of KCl 
(Kg 0 = 0.47%) a bright orange yellow precipitate is fornie<l 
which settles very rapidly. With rather weaker solutions a 
bright orange precipitate is also formed, precipitation does 
not occur immediately as with decinormal solutions, but only 
on standing for some minutes. With still weaker solutions 
the precipitate is yellow. 

With normal solutions of KCl an immediate precipitate is 
obtained, but in this case it is canary yellow in colour, similar 
to that obtained vrith the most dilute solutions. The colour 
of the precipitate does not depend necessarily on the concen- 
tration of tlie potash but in some cases on the concentration 
of other salts as well. If solid sodium chloride is pla(*>ed at 
the bottom of a tube containing a decinormal solution of 
potassium chloride (which normally gives an orange precipi- 
tate) a canary yellow precipitate is also obtained. 

From microscopic examination it would appear that the 
differences of the precipitates obtained under differing condi- 
tions are due to differences in the size of the crystals obtained 
rather than differences of form. From very dilute splutions 
of potash the crystals obtained appear to be Of a fairly constant 
size (about 0.004 mms. in diameter) and cubic ip form. With 
dlj^jmnnal solutions crystals of much the same dze and.ap- 
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pearanoe as those obtained with solutions of the centinormal 
ord^ seem to be formed first. On standing a minute how- 
ever they appear to coalesce to form very well defined crystals 
cubie in shape and about .016 mm. in diameter. 

In the case of normal solutions, solutions where the 
gefieral salt concentration is very great, or in extremely dilute 
solutions where the canary yellow colour is obtained, the pre- 
cipitate appears to be colloidal except under very high power, 
when again the same cubic form can be seen. In this oase 
however the size seems to vary considerably and lies between 
0.0015 mm. and 0.0007 mm. 

All three precipitates seem stable in form except for the 
preliminary coalescing with decinormal solutions and after 
standing for twenty four hours they do not shew any tendency 
to change. 

It was thought at first that difierences in appearance, 
even in the presence of excess of the reagent might be due 
to differences in comjKisition, but subsecjuent examination of 
the cobalt content dispixived this. 

Not only is there a considerable difference in the appear- 
ance of the precipitates hut there is a very considerable dif- 
ference in the volume of the precipitate obtained (though not 
in weight) which seems to detract fioni the ac(juracy of centri- 
fugal methods based on the estimation of the volume of pre- 
cipitate obtained unless special precautions are taken that the 
concentration of other salts in the standard potash solution 
shall be the same as in the solution under examination. It 
has been found that the relative volumes of precipitate using 
decinormal and normal solutions of potassium chloride are 
between 1 to 3 and 1 to 4. 

The precipitates shew very great differences in their rate 
of centrifuging, the orange precipitate obtained from deci- 
normal solutions settles in about a minute at speeds of about 
800 revolutions, per minute even after several washings. The 
yellow precipitate settles fairly rapidly at first (as was pointed 
out by Mary Cunningham and. Mollwo Perkin) but after 
washing there is an increasing tendency to remain in suspen- 
sion and as much as fifteen minutes are required to settle it. 
As would be expected with precipitates obtained from very 
dilute solutions, where the crystal size lies between that ob- 
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tained from decinormal and normal solutions the centrifuging 
time lies mid way between the two. 

From work earned out in this laboratoiy it appeared that 
centrifuging was certainly the surest and most convenient 
method for the separation of the potash precipitate from the 
mother liquors. 

The centrifuge tubes in use were made of ordinary pyrex 
test tubes* drawn out at the bottom to pear sliape. This shape 
was found to help separation considerably, forming a pocket 
into which the precipitate could sink and this allowed the 
supernatant liquor to be poured off completely. 

The potash solution to be examined is poured into the 
tube first and the cobaltinitrite reagent added in considerable 
excess. The tubes are then allowed to stand for tweiit,\' 
minutes as it was found that although the precipitation is 
immediate for amounts of potash of the order of 2 milligrams 
and over with considerably smaller amounts the precipitate 
only comes down on standing. The tubes are then lightly 
corked and cenirifuged until separation is complete and the 
precipitate well bedded down into the pear shaped depression. 
The mother liquor is completely decanted, replaced with 
water, the tubes thoroughly shaken up and recentrifuged. The 
washing is repeated a second time, the wash water again de- 
canted after centrifuging and the precipitate examined by the 
methods given below. 

It has been found that by centrifuging in this manner, 
getting the precipitate well bedded down each time of centri- 
fuging that a very complete separation is obtained, no subse- 
quent washing, drying or filtration being necessary Eight 
separations can be made at once and the whole operation com- 
pleted in 15 minutes. 

In applying the cobaltinitrite methods to soils in Malaya 
where large numbers of soils have to be operated on by semi 
skilled assistants it appeared essential that the final estimation 
of the potash should be made as simple as possible. It was 

* Ab no oGnt^i^ugre capable of takinpr test tubes was avitilable in the 

laboratory end none such ponld be found in any Of the Boientilto cataloprues, 
one waft bnllt up of **Meooano'’ parts (obtainable from Meccano Idid., Binns 
Boad, Liverpool) and driven from a email electric mfdtor by a belt. Ifhe 'btips 
to carry the tubes were mh^‘ of erAlvahised sheet and were cotipled to the 
oentrifttjre by Meocano chain. The apparatus had been found very satisfactoiy 
and of groat general utility for the rapid settling of precipitates in teSitiib^. 
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decide therefore to try whether the complex precipitate could 
be broken up by decinormal sulplniric acid* and the excess 
of acid which had not combined with the metallic radicles 
titrated back to neutrality with decinormal soda used Brom- 
Thymol-Blue as indicator. 

From the results of over sixty estimations by this method 
it was found that 1 cc. N/IO KCl was equivalent to 1.G6 ccs. 
N /10 H 2 SO 4 which would appear to indicate that a i)recipitate 
E 3 G 0 (NOa)^ had been obtained. Subsequent estimations of 
tlif‘ cobalt and the presence of sodium shewed however that 
the nornial precipitate K._,NaCo (NOa)^ had been obtained. 
The difference therefore between a value of 1 c,c. N/10 KCl - 
1.66 CC N/10 H 2 SO 4 , and a value of 1 cc. N/IO KCl = 2.5 
cc. N/10 1128^14 which should be oldaiiied with K 2 NaCo 
(N 02)6 must be due to the presence of an acid sot free duriiij:** 
the reaction. 

Examination shewed the presence of nitric acid in tin* 
sulphuric acid solution in the equivalent amount. 

The reaction was also carried out in an atmosphere of 
COj and the evolved was collected over caustic soda. This 
was found to consist chiefly of nitric oxide. Collection 
over paraffin shewed the fact that either a certain amount of 
nitrog:en peroxide is also evolvefl, or that a small amount of 
oxygen is evolved and immediately combines wilh some of 
the nitric oxide. 

The metliod compares well with the permanganate one for 
amounts of potash up to 25 milligrams but for potash present 
in larger amounts it is better to take an aliquot for its estima- 
tion by either method. 

As 1 cc. of N/10 K 3 O is equivalent to 1.66 cc. N /10 
H 2 SO 4 or to 5.5 cc. N/10 KMn 04 it is of course obvious that 
the latter reagent gives a greater degree of delicacy and 
should be used when the amount of potash present is of the 
order of 1 mg. 

Application to Soils. 

In applying the method to the estimation of potash in 
soil it was found that the proposal of Addie and Wood worked 
well even when, as happens in Malayan soils the.HCl extract 
may coi^tain as much as 20% of iron and alumina and as 
little as 0.01 per cent, of potash. 
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The method they suggested consists in the precipitation 
of iron aiid alumina with sodium carbonate (a salt which is 
generally free from potash) with subsequent boiling and 
filtration of the precipitated carl)onate8, acidification with 
acetic acid and evaporation to a bulk of about 10 cc. (or such 
bulk as gives a KjO concentration of about 0.5 to 1%). 

This has been modified to some extent in this laboratory. 
An aliquot of the hydrochloric acid extract equivalent to 10 
gms. of soil is neutralised as accurately as possible with 
sodium carbonate using an external indicator (the thickening 
of the precipitate near the neutral point with the large bulk 
of iron and aluminium carbonates obtained with local soils, 
is in itself sufiicieiit indication.) The solution and precipitate 
is then made to some convenient volume and the whole 
centrifuged until separation of tlie iron and aluminium is 
complete. This centrifuging where the amount of precipitate 
is large saves a very considerable time in filtering and does 
not interfere with the accuracy of the estimation. After 
centrifuging, the whole or an aliquot of the clear liquor (the 
volume of which is measured) is evaporated as near to dryness 
as pqssible in a glass basin ,on the water bath, acidified with 
acetic acid and then treated with cobaltinitrite' reagent in 
the ordinary way. It should be noted that with soils high in 
iron and alumina, the centrifuged liquor from which, will 
be high in sodium chloride may give the yellow precipitate 
instead of the larger crystalled orange one, and in consequence 
take longer to centrifuge. 

As iron and alumina (carbonate are soluble to some extent 
a small precipitation of these substances ocuuirs wlien the 
centrifugal liquor is evaporated to small bulk. These how- 
ever i*edissolve on addition of the acetic acid. 

Addie and Wood recommend the addition of acetic acid 
before evaporation; there is a subsequent precipitation of 
basic acetates which interfere to some extent with the potash 
precipitation. This is avoided by addition of acetic acid sub- 
sequently, the iron and alumina then being held on solution 
as the normal acetates. 

order to ascertain whether potash was occluded in 
the iron and aluminium precipitates a number of artificial 
soil solutions were made tip" 'Containing over 20% of iron and 
UltqEninium chlorides and kiiown amounts of potash added. 

results obtained are given in the table. 



848 


With the idea of applying it to soils to a solution cou- 
taining varying amounts of citric acid varying amounts of 
a V/10 solution of potassium chloride were added. The citric 
acid was then oieutralised with sodium carbonate and tlie 
solutions evaporated to small bulk. Colialtinitrite reagent was 
added and the potash precipitate centrifuged out in the 
ordinary way. The figures obtained ai^e given in the attached 
table. 


Summary. 

The different precipitates obtained under different condi- 
tions by the addition of sodium cobaltinitrite solution 'to a 
solution of a potassium salt at'e desc:ribed. 

2. The use of a centrifugal method of separation of the 
potassium sodium cobaltinitrite precipitate recommended by 
other writers is strongly advocated. 

3. The absence of any necessity for further treatment of 
the cobaltinitrite precipitate after centrifuging previous to its 
estimation is . indicated . 

4. For rapid work where the highest degree of accuracy 
is not required and the amount of potash lies between 2 and 
33 milligrams the solution of the precipitate in sulphuric 
acid and subsequent titration with soda using hrom-thymol- 
blue is suggested. With smaller amounts of potash or wdiere 
a high degree of accuracy is required, the solution of the 
precipitate in acid potassium permanganate, subse(|uent addi- 
tion of excess of N/10 oxalic acid and back titration with 
potassium permanganate is preferable. 

5. A modified application of the cobaltinitrite method to 
potash in soils recommended by Addle and Wood is describ- 
ed. 


6. The use of a larger centrifuge for the rapid separation 
of the iron and aluminium precipitate is advocated. 

7. It is shewn that the potash contained in a citric acid 
solution can he estimated by this, method and it is suggested 
that this might be applied to the estimation of ^'available 
potash’’ in boUs. 
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Preliminary Note on Variation of Individual 
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BY 
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Economic Botanist 
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Assistant Economic Botanist. 

The last few years have shown that the Oil-palm can he 
prrown as a profitahle plantation crop in Malaya 'and that the 
extension of this new industry is assured, (»onseqnently an 
aciive interest is taken in this important crop by the Depart- 
ment of Agriculture. 

As is w’ell known, variation exists in all crops and plants 
and the present notes form a record of a preliminary study 
of variation in several characters of the fruits of the oil-palm 
which'may prove useful in the selection of good parent palms 
as seed suppliers for future plantations. 

The characters briefly surveyed in these notes embrace 
(i) weight of fruits, (ii) volume of fruits, (iii) weight of 
pericarp per fruits, (iv) v6lume of pericarp per fruits, (v; 
weight of nuts, (vi) volume of nuts, (vii) weight of kernel, 
(viii) weight of shell. 

All the fruits from which these data were collected were 
obtained from successive palms planted in 1922 in two ad< 
jaoent rows cm the Government Experimental Plantation at 
Serdaug. 

Emits were supplied from individual palms in sample 
lots of 25 the Agricultural Division of the Department of 
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Agriculture aucl most of the samples from each palm . were 
repeated two, three or more times, the repetitious being usual- 
ly at intervals of several months. 

The palms in one row (odd numbers) were artificially 
pollinated and those in the other row (even numbers) were 
not artificially pollinated. 

The data collected from artificially pollinated palms are 
shown in Table I and can be compared with those collected 
from palms which were not artificially pollinated and which 
are compiled into Table II. 

The figures in these Tables are taken from tlie records 
kept during the past two years but are given here to the 
nearest 5. The standard deviation is also calculated to the 
nearest 5 except for column 7 in which the nearest whole 
number is given. The co-efficient of variability is stated to 
the nearest 5%. Table Til shows how the calculations were 
made. The remaining Tables are omitted to save space. 

While most of the figures are derived from three sample 
lots (or seventy five fruits) furtlier measurements from three 
or four more samples from each x)alm would have been desir- 
able in order to embrace variations due to seasonal causes or 
increased maturation (since the palms are not yet in full 
bearing) and to render the figures more accurate. " 

The present figures, however, form a useful indication of 
the variations in the population of palms under observation 
though the trees are not yet sufficiently mature to enable 
(correlations between the various characters of the fruit and 
the yielding ability of the palms to be made. A similar but 
incomplete study on fruits from 600 palms on a local com- 
mercial estate lias shown that the variations indicated in these 
notes very closely resemble those found on palmg growing 
under strictly commercial conditions. 

The above tables (I and II) from Inith naturally and 
artifilially pollinated palms disclose average relationships for 
the x>urts of individual fruits which closely approximate the 
higher figures given by the Chemical Division in the Malayan 
Agricultural Journal, Vol. XV. 1927, pa^ 349. It might be 
noted that the several parts of the fruits are in the same pro^ 
portions for both means of pollination. 
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TABLE I. 

AnxmaAUiT Poixinatbd Palms. 
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1 

2 

8 

4 

5 

6 

7 

8 

9 

Palm No. 
at 

Kerdasit?. 

Averaffe 
wei^rht 
per 25 
fruits in 
grams. 

A verage 
volume 
per 25 
fruits 
in o! CB. 

Average 
weight 
of p<H*i- 
carp 
per 25 
fruits. 

Average 

volume 

of 

pericarp 
per 25 
fruits. 

Average 
weight 
of nuts 
per 25 
fruits. 

Average 

weight 

of 

kernel 
per 25 
nuts. 

Average 

weight 

of 

shell 
per 25 
nuts. 

Average 
volume 
of 25 
nuts. 

47 

510 

485 

815 

sob 

195 

88 

160 

160 

49 

480 

425 

2«0 

285 

180 

21 

155 

140 

51 

440 

885 

290 

265 

158 

19 

180 

120 

58 

400 

885 

260 

240 

140 

38 

105 

125 

55 

485 

425 

265 

270 

200 

80 

170 

155 

57 

585 

475 

845 

880 

190 

86 

155 

145 

5!) 

520 

400 

880 

840 

1 90 

28 

170 

150 

81 

410 

880 

215 

220 

195 

55 

1 10 

160 

88 

345 

800 

28»5 

190 

140 

84 

105 

no 

85 

5 to 

505 

880 

885 

210 

41 

170 

170 

87 

555 

485 

870 

885 

185 

84 

150 

150 

69 

820 

805 

185 

200 

185 

88 

95 

105 

71 

500 

470 

810 

815 

190 

82 

155 

155 

78 

885 

880 

215 

220 

150 

80 

120 

no 

75 

825 

825 

155 

175 

170 

39 

180 

150 

77 

805 

340 

225 

280 

J40 

26 

115 

no 

79 

800 

280 

165 

170 

185 

83 

100 

110 

81 

885 1 

840 

200 

195 

185 

86 

150 

145 

88 

580 

510 

285 

275 

295 

65 

280 

285 

85 

450 

410 

280 

240 

220 

42 

176 

170 

Totals 1 
4lpalinH 

18225 

16610 

10905 

10805 

7820 

1401 

5920 

5805 

Means 


405 

265 





140 

Standard 

Deviation 


85 

65 

60 

Ei 

10 

80 

80 

Oo-effioi- 
ent of va- 

dability 

22.5 

21 

24.5 

22.5 

21 

28.5 

2L5 

2i;5 
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TABLE n. 

NATtTEAIXY POLMNATBI) PaUIS. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

Palm No 
at 

Serdan^. 

Average 
weiirht 
of2r> 
fruits in 
crrams. 

1 

A vt‘riiyr« 
volume 
of 2:> 
fiuits in 
c. cs 

Averafre 

wei{i>bt 

of 

Itericur)! 
per 2.*i 
fruits 

Averafte 

volume 

of 

>)ericarp 
p(*r 25 
fruits. 

Averaife 
weij^hi 
of 25 
nuts. 

Ayeragfe 

weight 

of 

kernels 
per 25 
nuts. 

\verafre 

weijfht 

of 

shell 
per 25 
nuts. 

Averuffe 
Yolume 
of 25 
nuts. 


!)7r» 

8.^0 

040 

615 

335 

60 

275 

265 

4 

715 

675 

450 

440 

295 

50 

245 

235 

6 

4ir> 

375 

210 

205 

205 

32 

170 

170 

10 

(iso 

580 

125 

375 

255 

46 

*210 

•205 

VJt 

410 


*220 

225 

1 00 

48 

14(1 

165 

14 

590 

550 

380 

385 

•210 

51 

i(;o 

165 


525 

490 

800 

310 

1 

•225 

37 

185 

180 

'2i\ 

575 

540 

300 

305 

185 

28 

155 

145 

•28 

505 

550 I 

I 

385 

385 

210 

36 

175 

1 65 


375 

360 

1 

215 

200 

1 60 

41 

120 

160 

88 

5*20 

460 

340 

3 1 5 

180 

30 

140 

145 

40 

465 

445 

300 

320 

1 65 

43 

125 

1 25 

44 

550 

515 

340 

1 345 

*210 

46 

ir,5 

17(» 

4<i 

605 

5('0 

400 

400 

205 

23 

180 

1 60 

48 

680 

650 

435 

465 

245 

28 

2 1 5 

185 

:i4 

730 

650 

475 

445 

255 

42 

215 

205 

56 

600 

550 

355 

350 

245 

44 

200 

200 

60 

6d0 

575 

865 

365 

265 

87 

225 

210 

64 

1 

815 

745 

500 

400 

315 

56 

•260 

255 

66 

700 

640 

400 

395 

800 

58 

250 

1 

245 

1 

68 

510 

480 

835 

840 

175 

44 

180 

140 
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1 

2 

3 

4 

6 

6 

7 

8 

9 

Palm No. 
at. 

SerdanfT. 

Averacre 
weight 
of 25 
fruits in 
grams. 

Average 
volume 
of 25 
fruits in 

0 . os. 

Average 

weight 

of 

pericarp 
per 25 
fruits 

Average 

volume 

of 

pericarp 
per 25 
fruits. 

Average 
weight 
of 25 
nuts. 

Average 

weight 

of 

kernels 
per 25 
nuts. 

Average 

weight 

of 

shell 
per 25 
nuts. 

Average 

volume 

0125 

nuts. 

70 

550 

585 

330 

865 

220 

88 

180 

170 

72 

685 

620 

480 

455 

205 

56 

155 

165 

74 

4B0 

400 

245 

245 

185 

88 

155 

155 

76 

710 

610 

420 

875 

290 

50 

240 

285 

78 

625 

295 

185 

180 

140 

88 

105 

115 

80 

550 

515 

650 

855 

200 

44 

155 

160 

84 

510 

460 

270 

280 

240 

60 

180 

180 

80 

660 

560 

625 

825 

805 

54 

250 

280 

Totals 

29 palms 

17080 

15655 

10465 

10845 

6615 

1250 

5860 

5810 

Means 

590 

540 

860 

8.55 

260 

48 


180 

Standard 

Deviation 

145 

120 

95 

95 

50 



45 

no-effi- 
cient of 
variabili- 
ty. 

24.5 

22 



21.5 

22 

27 

25 


I. Vahjation in Weight of Fetjits. 


i(a) From artificially pollinated palms. 

Column 2 of Table I shows the aver.ige weights per sam* 
pie of 26 fruits from 41 palms planted in a row at the 
Govemment I'lantations, Serdang. 

These weights are grouped in Table III which shows that 
the Sandard Deviation is 100 grammes per sample of 25 
fruits with a mean weight of 445 grammes and that, there- 
fore, the Co-efficient of Variability is 22.5.. 

The Standard Deviation is the average deviation above 
and below the mean weight (or volume as the case may be). 
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and by. addition and subtraction gives the figures around 
which variation occurs on each side of the mean. By calcu- 
lating the standard deviation as a percentage of the mean, the 
Go-efflcient of Variability is found. This (*o-efBcient is a use- 
ful index of the amount of variation which may be found in 
any particular cdiaracter for purposes of comparison with 
variations of the same or different characters in different or in 
the same palms. 

(h) From naturally pollinated palms. 

Fruits from 29 palms growing in the open pollinated j*ov' 
at Serdang were examined and the data gained thereby are 
tabulated iu Table II, column 2 of which shows the average 
weights per sample of 25 fruits. In this c.a'He the standard 
deviation is 145 grammes for a mean weight per sample of 
599 grammes, and the co-efficient of variability is therefore 
24.5. 

Thus, for the naturally pollinated palms the variability 
in weight of fruits is slightly greater than it is for adjacent 
])alms which are pollinated artificially. 

It may also be noted that the average weight per sample 
of fruits from naturally pollinated palms exceeds tliat for 
fruits from the artificially pollinated palms by over 32%. 

With regard to this difference in the size of the fruits it 
is perhaps unuecesary to point out that in the single row of 
palms which were artificially pollinated many more female 
flowers were reached by the abundantly sprinkled pollen 
causing many more fruits to set in the bunches of these palms 
compared with those in which pollination was not aided. 
There was, therefore, less crow^ding and more available food 
supply for the development of the individual fruits on the 
palms which were naturally pollinated as compared with the 
individual fruits on the artificially pollinated palms, ihough 
the total weight of fruit per palm was much higher in favoiii 
of the latter. 

It must be borne in mind that these are young paLns 
which only commenced to bear fruit in 192f> and that they are 
planted in a single line, whereas, had the palms been planted 
in the usual estate formation, the natural means of pollina- 
tion would have been greatly facilitated. 

In young oil-palms, variation in the fruits of artificially 
pollinated palms may possiQy be a more reliable guide to 
inherent chaaracters that the variation in the fruits of palms 
pollinated naturally and unevenly by chance pollen. 
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TABLE m. 

Variaiion in weight of Fruits from Artificially 
Pollinated Palms, 


d, 

s 

£ 

o 

Frequency. 

Mean. 

Deviation. 

(Deviation)^ 

F X d* 

6U 

1 

= 445 

200 

40000 

40000 

545 

12 


100 

10000 

120000 

445 

18 

I 

0 

0 

0 

645 

8 


100 

10000 

80000 

245 

0 


200 

40000 

0 

145 

2 


800 

90000 

180000 


41 




5Fd* = 420000 


Standard Deviation = ^ / 2fdi® = ^/i^OOOO = 100 
y~W~ \“"4T~ 

Co-efficient of Variability = 8. 1), x 100 = 10000 = 22.5%. 

M 445 

(b) Voriaiioa in weight of Fruits from Naturally 
Pollinated Palms, 


Group. 

Frequency. 

Mean 

Deviation. 

(Deviatioii)^ 

F X d* 

990 

1 

= 590 

400 

160000 

UiOOOO 

B90 

0 


800 

90000 

0 

790 

2 


200 

40000 

80000 

990 

0 


100 

10000 ' 

00000 

590 

10 


0 

0 

0 

490 

5 


100 

lOOOO 

50000 

390 

4 


200 

40000 

160000 

m 

1 


300 

90(HK) 

90000 


29 




2Fd* 600000 


8t8Rdard Deviation s= - / 2M* = ./HOOOOO = 146. 

>ir~ V -^ir 

Co-efficient of Variability = a D. x 100 « 14600 » 24.6%. 

M 590 
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The variations in the remaining characters are compiled 
into Table IV, which is self explanatory.. The standard de- 
viations and the co-efficients of variability having been de- 
termined similarly to those in Table III. 

TABLE IV. 

SUMMABY OF YaHIATTONS. 


(a) = Artificial pollination. (b) = Natural pollination. 


Character. 

Ra 

Min. 

Nciii:. 

Max. 

Mean. 

Fltandard 

Deviation. 

Co-eliicient 

of 

Variability 

Weijrht of fruita 

fa) 

175 

()H5 jjrms. 

445 {rrins. 

1(K) ffrms. 

22.5 


(b) 

:125 . 


.590 

145 „ 

24.5 

Volume of fruits 

(a) 

]f)(l 

5S0 c.cs. 

405 c.cs. 

S5 c.cs. 

21 

«» »* 

n») 


8S0 

540 

1 I 20 

22 

Weiifht of pericarp (a) 

90 

4tKt ^rms. 

205 ^rms. 

05 tTrins. 

24.5 



(b) 

1«0 

<140 


„ 

20.5 

Volume of pericarp (a) 

95 

4(M) c.cs. 

205 c.cs. 

00 c.cs. 

22.5 



(h) 1 

ISO 

015 

355 „ 

05 „ 

28.5 

Weijrht of nuts 

(a) 

SO 

295 jrrms. 

ISO ^rniis. 

3S frrins. 

21. 

11 11 

(b) 

140 

a:i5 „ 

2H0 „ 

50 „ 

21.5 

Volume of nuts 

(a) i 

(»5 

2.‘15 c.cs. 

I40 c.cs. 

30 c.cs. 

21.5 


(b) J 

140 

205 

ISO 

45 „ 

25 

Weijrht of kernel 

(a) 

u; 

05 frrms. 

114 jrrms. 

10 frrms. 

28,5 


(»>) 

2:1 

00 

4:1 

10 

22 

Weisrht of shell 

(a) 

(15 

2,'10 ^rins. 

145 frrms. 

30 frrms. 

21.5 

n •» 

(b) 

105 

275 

IS5 

50 

27 


While the variations outlined in these notes merely form 
a preliminary survey of observations made on a comparatively 
small number of palms gi’owiug under avenue conditions, fur- 
ther observations which are in progress will, in the opinion 
of the writers, show little material divergence from the vaiia- 
tions now shown. This opinion is based on the results of 
examinations (unpublished) of fruits from palms grown un- 
der strictly commercial conditions, and, therefore, no apology 
is tendered for publishing these preliminai*y notes on varia- 
tion in the characters of individual fruits from palms planted 
in an avenue. In the meantime, data derived from the ex- 
amination of fruits from a fair population of palms grown 
under commercial conditions, together with retiords of total 
fruit production per palm, are being compiled, 
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While the practice of pollinating young palms in order 
to expedite crop returns is likely to continue, estates already 
recognise the inadvisability of continuing it unduly for phy- 
siological reasons, and, possibly, they may be influenced also 
by its effects on costs of (Mdleclion of fruits. Experience 
seems to indicate that palms cannot long maintain the heavy 
rate of production of fruit resulting from artificial pollina- 
tion except where environmental conditions are particularly 
favourable, unless the palms aie aided by the application of 
suitable manures. Thus, the question of policy as regards 
artificial jmllination becomes essentially a problem of econo- 
mics, which must be tackled on all producing areas. 

Records of the total weight of fruits produced annually 
by each of the palms in the avenue to which the notes refer, 
are being maintained by <he Assistant Agriculturist and pub- 
lished each year in the ^lalayan Agricultural Journal 

ReceireJ for puhHcation llth June, 1029, 



Variatiims in the Amount of Ether Extract of 
Tuba Root {DerriB MalaccenuU^ Prain). 

C. D. V. Oeokgi, 

Ag. Agricultural fJheininl, 

Introductory. 

An account wa« given in a previous number of this 
Journal, Vol. XII, 1929, No. 9, page rT2(i of an investigation 
regarding the variations in the amount of ether extract of 
tuba root, Derris ellipHca, Benth., of different ages, reference 
also being made to a further series of opeinneiits being car- 
ried out with the other variety of tuba rooi (commonly culti- 
vated, D, mahwcensu^ Prain. 

It is to be noted that there are two forms of tlie latter 
species, differing in their habits of growth. One form is of 
an erect habit, while the other is low-growing. Both forms 
are under cultivation at the Government Plantation, Serdang. 

The present paper summarises the results obtained witli 
the erect form which was obtained originally from Sarawak 
and is frequently referred to as Dern,s malacvenm (Erect 
Sarawak). 

In this instance the individual plots at Serdang were too 
small to allow of the figures being used as a basis for calcula- 
ting the results likely to be obtained when cultivating on a 
large scale and the investigation w^as therefore confined to a 
determination of the amount of ether extract in the root at 
varying ages. 

It may be mentioned here that as a result of the incTeased 
ether extract content of the roots of this form of D, inalacvenmsi 
larger plots have now been laid down at Serdang on wdiich it 
is intended to carry out a similar investigation to that already 
described for D. elUptica, 

Method of Analysis. 

The harvesting of the roots, the selection of “coarse’* and 
“fine** roots, the preparation of the sample for analysis and 
the determinations of moisture and ether extract were carried 
out in a similar manner to that described previously for 
/). elliptim. 



Moisture Content and Ether Extract Content of Fine and Coarse Boots of Tuba Root {Derris m4ilacc€nsis) 

of Varying Ages. 
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April 1929 .. 23 11.48 28.52 82.22 

Jane 1929 ... 25 5.46 24.84 26.34 

Angmt 1929 ... 27 9.72 19.21 21.28 



The analytical results tor the various samples are shown 
in Table I. 

Bemarks and Conclusions. 

The results of analysis show that the amounts of eilier 
extract for both “fine” and “coarse^' roots of this form of 
7^. inalaccensis are much greater than those for 77. elUptica 
of similar age. For example, in the case of the “fine” roots 
the amount is on the average four times as great, wliile for 
the “coarse” roots 25 months old there is an incirease of as 
much as eight times in the atnount of the ether extract, cal- 
culated on a moisture-free basis. 

TJie figures also show that similar to D, elUptica the 
maximum amount of ether extrac*t for “fine” roots is. obtained 
after 23 months, roots of greater age showing a definite de- 
crease in this respect. The maximum figure for the “coarse” 
roots is also obtained at the same age. 

Assuming that the amount of ether extract is a measure 
of the toxicity of the root the great difference in the figures 
for the two species points to the advisability of the establish- 
ment of standards for the valuation of tuba root based on the 
figure for the amount of ether extract. A premium should be 
paid for roots having a higher ether extract than the stand- 
ard and a corresponding deduction made for those giving a 
figure below the standard. 

It will be interesting therefore in due course to compare 
the yields of root obtained at varying ages since the results 
point to the probability of a greatly increased return per acre, 
provided the increased toxicity of the roots of this form of 
D, MaUiccenm is recognised. 

Summary. 

1. The article deals with the question of the variation 
in the amounts of ether extract for roots of Derrm rnalarcengu, 
(Erect Sarawak) harvested at different ages. 

2. The results of analysis show that the amount of ether 
extract is greally in excess of that obtained with 77. elUptica, 
also that the optimum age for harvesting, as far as the above 
figure is concerned, appears to be when the plants are 23 
months old. 


Beeirived for publication 16ih September, 1929, 



Pnlasan and Rambutan Pate. 

C. 1). V. Oeusui, 

Ag. Agricultural Chemist 

and 

Gunn Lay Teik, 

Assistant Analyst. 

Inteoductoey. 

A 14 account was given in a previous number of tbis 
Journal, Yol. X, 1922, Xo. 9, page 222 of an iuTestigation 
regarding tlie analytical constants of some loml oils and fats 
of minor importance. Among these were pulasan and i-am* 
butaii fats, wbicli are obtained from the seeds of these well- 
known fruits. 

Both fruits belong to the genus Nephelivm (Natural 
Order Sapiiidaceae), the piilasan fruit being known botanical- 
ly as N. mutahile, while the rambutan is A', lappaceum. 

The results of the investigation showed that, while the 
analytical constants of the fats were in close agreement, the 
fat content of the pulasan seed was approximately double that 
of the rambutan seed the figures, calculated on a moisture- 
free basis, being 64.0 per cent, and 3T.0 per cent, laspectively. 

Tn view therefore of this wide variation in fat content 
and of the fact that enquiries were received recently regard- 
ing (he possibilitieis of the commercial utilisation of the fats 
it was considered advisable to repeat the analyses. with fresh 
fruits obtained locally. 

Both pulasan and rambutan fats are interesting from a 
chemical standpoint in view of both the high solidifying 
points of the fatty acids and the high figures for their 
mean molecular weights. The latter indicate the presence 
of glycerides of fatty acids not usually present in vegetable 
oils and fats. 


Ou. Content or Seeds. 

The seeds were extracted from the fresh r^ fruits^ 
washed from adhering pulp and dried in the sun for one* day. 
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Both seeds are similar in appearance, being obovate in 
shape, and pointed at one end. Bulasau seeds are somewhat 
larger than rambutan, the former l)eing approximately 1^ 
inches long, ^ — § inch broad and { — | inch thick, while 
the latter are approximately 1 inch long, | inch broad and 
^ inch thick. ' 

A thin whitish skin covers the kernel in both cases, the 
flesh of the kernel being yellowish-white in colour. 


The results of analysis of duplicate samples are shown in 
the following table : — 


Seed, 

Pulas^ 

seed 

Bamhutaii 

seed 


grammes. 

grammes. 

Average weight of seed 

2.6 

1.4 


per cent. 

per cent. 

Proportion of skin 

8.5 

5.6 

Proportion of kemel 

91.5 

94.4 


100.0 100.0 


Kernel. 



Moisture (loss at lOO^'C) 

16.3 

16.9 

Oil (petroleum ether extract) 

62.7 

29.9 

Residue (by difference) 

21.0 

53.2 


100.0 100.0 


Oil (caloolated on moisture* 



free basis) 

Nitrogen (on moisture-free & 

74.9 

iie.o 

fat-free residue) 

5.4 

1.8 


Analytical Constants of Oil. 

The kernels were shredded and dried, passed between 
rollers and pressed hot in the small laboratory hand-press. 

Both fats are white solids at the ordinary temperature, 
melting at approximately 38‘’C to pale yellow oils. In each 
ease the ^ a f^ily sweetish smell. 



The averaj^e i-eniUts of duplicate determinations of the 
more important auulytical constants are shown in the follow* 
ing table : — 


Pnlasau 


Fat. fat. 

Specific graviiy at 99''C (water 
at 15.5"C = 1) 0.8588 

Kefracitive index at 4U°C 1.4670 

Saponification value 194.5 

Iodine value (Wijs) 35.2 

XJusaponifiable (per cent.) 0.3 

Arid value 0.2 

Fatty Acids. 

Solidifying poini (Titer value) 52.8°C 
Mean molecular weight 285.3 

Neutralisation value 196.6 

Iodine value (Wijs) 37.2 


Ifamimtaij 

tat. 

0.8595 

1.4687 

194.9 

42.2 

0.5 

0.6 


56.9“C 

291.6 

192.4 

44.9 


ilEHAHKS .4NI) CONOLITSIUNS. 

As regards the fat contents of the two seeds the figures 
confirm the residts obtained previously. 

The figures for the physical and chemical characteristics 
of the fats agree favourably with those obtained previously 
and published by other investigators. 

Since the seeds are only available for a short period 
during the year and the trees are more highly esteemed for 
their fruit it is unlikely that either of these fats will ever 
be of economic importance. 

Either pulasau or rambutan fat could, how'ever, be used 
for edible purposes, while the high solidifying points of the 
fatty acids would render them both suitable in the manufac- 
ture of hard soap. 


Reveived for publication September 4th, 1929. 



A New Method of Drying Oil t^alm Nuts 


C. U. V* Geokgi, 

Ay . A y ncullural ,C he m ist . 

Inthoductohy. 

Experiments have shown that in order to cracjk oil palm 
nuts satistactorily in a nut ('raeker of the cenlrifu«^al type the 
moisture content of the kernels sliould not exceed 12-14 j)er 
cent. If the kernels have a higher moisture content the re- 
sult will be an increase in tin* percentage of both broken 
kernels and uncracked nuts owning to the reduction in the 
moisture cojiteiit of the kernel liaving been insufficient to 
allow of the necessary shrinkage in the nut. ^ 

Our investigations have also shown that the moisture con- 
tents of both sliells and kernels from freshly s<!reened nuts 
from the (jentrifugal extractor are of the same order as in 
nuts from fresh fruits, the moisture content of the shells 
vniying from 11 to V\ per cent, that of the kernels from 2b to 
28 per cent. It is only occasionally that the figure tor the 
moisture c.ontent of the kernels in nuts from the centrifugal 
extractor residue is less than the minimum figure ({iioted 
above. 

The above figures show therefore that in order to effect 
satisfactory cracking the moisture content of the kernel must 
be. reduced by approximately 50 per cent. Further, it will 
be realised that, since all this moisture must be transmitted 
through the shell, the problem resolves itself into a (juestion 
of efficient and economic drying. 


Methods of Dryixg. 

On large oil palm estates flue gases from the boilers or 
Sometimes from special furnaces are employed to heat con- 
tinuous rotary dryers for treatment of the nuts. The tem- 
perature of such a dryer is graduated from approximately 
200®C to 12()*C, the moist nuts being fed into the hotter end 
of the dryer so that they are brought as rapidly as possible 
to a temperature at which they will commence to lose mois- 
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ture. The nuts cannot, however, be exposed to such an 
elevated temperature for any lengtli of time without aifecting 
the colour of the kernels, experiments having shown that by 
maintaining nuis at a temperature of 160 '0 for about 25 
minutes a proportion of the kernels turns brown. 

Such a method although giving satisfactory results is too 
elaborate and costly for use on small estates on which’ the 
usual practice is to dry the nuts for about 4 hours on an 
open kiln erected under a covered shed. The moist nuts are 
spread in a Ihin layer on iron sheets beneath which a fire is 
lighted, tile nuts being turned over periodically in order to 
prevent the kernels from becoming overheated and developing 
a brown colour. 

The drying of nuts by this method is not particularly 
satisfactory since too mucli dt^pends on the skill of the cooly 
in maintaining even firing, and the proportions of broken 
kernels and unbroken nuts observed in some cnses in the 
mixture coming from the nut cracker show that the method 
is not altogether efficient. 

The method of sun-drying, which has been adopted on 
some estates, is also not entirely satisfactory owing to the 
uncertainty of the weather. While good results are obtained 
during a dry spell, when tlie nuts can be dried in 3-4 days, 
the accumulation of nuts during a wet spell causes delay in 
the recovery of the kernels. 

New Method of Drying. 

A new and simple method of reducing the moistun* (ton- 
tent of the kernels has recently been brought to the notiite 
of the writer by Mr. J. Nicoll, Manager of Hopeful Estate, 
Batang Berjuntai. This method, which has been in use on 
his estate for tlie past three or four months, has given satis- 
factory results ami, since a considerable saving in both fuel 
and labour is effected, the ‘method has much to recommend it 
for general use on oil palm estates. 

The method consists in stacking the moist clean nuts 
from the depulping screen for 10 to 12 days under a covered 
shed. During this period the pile of nuts becomes hot and 
a (ionsiderable amount of moisture is evolved which results in 
a reduction in the moisture content of the kernels. If a pile 
of nuts is examined after this period it will be noticed that 
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the nuts from the bottom of the pile to within 4-6 i riches of 
the surface are dry and in many cases tlie kernels can be 
heard rattling in the shells when the nuts ai^e shaken. The 
nuts to a depth of 6 inches from the surface are, however, still 
moist and must therefore be mixed with other nuts in the 
formation of a fresh pile. In this oonnection it is tliereforc 
suggested that it iniglit be an advantage to stack the nuts 
in a space closed entirely excejit for ventilation lioles for the 
escape of the moisture. 

It is inipoHant to note that the period of drying indicated 
above should not be exceeded. In some experimenis in urhich 
nuts have been stored for longer periods a large proportion 
of kernels has been found to be discoloured ' 

The nuts dried as described above (;ra(*k easily, the ab- 
sence of both unbroken nuts and broken kernels being parti- 
cularly noticeable. 


Results of Analysis. 

The following table gives the results of analysis of two 
samples of nuts taken on different visits to the estate:— 


Serial 

Nuts from 
depulping screen. 

Nuts from pile 
stacked for 10 days. 

No. of 
sample. 

Moisture 
content 
of shells. 

Moisture 
content 
of kernels. 

Moisture 
content 
of shells. 

Moisture 
contient 
of kernels. 


per cent. 

per cent. 

per cent. 

per cent. 

Sample 1 

18.1 

27.2 

12.5 

18.1 

Sample 2 

18.2 

26.6 

11.5 

10.5 


The results show therefore that the reduction in moisture 
content is more than sufficient to enable the nuts to be cracked 
satisfactorily in a nut cracker of the centrifugal type. 

In this connection it is also interesting to note that while 
the moisture content of the kernels shows such a considerable 
reduction the loss of moisture in the shell is negligible. 
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lu order to ascertain whether any loss of oil occurred 
duiing the process, two samples of kernels were analysed. 
The results, which are shown in the following table, show 
that the figures are normal and that there is no excessive ex- 
udation of oil during the period of drying. 


Moisture (loss at 100®C) 

Sample A 
per cent. 
11.8 

Sample B 
per cent. 
11.4 

Oil (petroleum ether extract) 

45.4 

46.0 

Residue (by difference) 

42.8 

42.0 


100.0 

100.0 

Oil (calculated on moistm‘e-free 

basis) 

61.5 

52.6 


A small loss of kernel oil occurs, however, during the 
process of drying since if fragmeuts of the broken shells are 
extracted witli solvent the recovered oil contains tra<*es of palm 
kernel oil as judged by the figure for the iodine value of the 
mixed oil. The loss of kernel oil is not serious, since it is 
only approximately e(|uivalent to tlie amount of palm oil re- 
maining on the surface of the nuts. Further, judging by the 
colour of the extracted oil, it is possible that some of Ihe oil, 
calculated as palm kernel oil, may be in reality traces of 
organic malter from the shell extracted by the solvent. 

Although during the process of drying there is a consi- 
derable evolution of moisture no marked increase takes place 
in the acidity of the kernel oil. For example, on one oc- 
casion samples of the nuts were taken from botli the bottom 
and centre of a pile and the acidities of the two samples of 
oil expressed in the small laboratory hand-press were found 
to be 0.12 and 0.19 per cent, of lauric acid respectively. 

Samples of the kernels have also been examined for dis- 
colouration, particular care being taken to note any kernels 
showing the slightest signs in this respect. In the case of 
one consignment 9 per cent, were found to be discoloured, 
in the case of another sample only 8 per cent. In view of 
the fact that in nearly all samples of kernels a small propor- 
tion is frequently found to be off-colour it is not thought that 
this relatively small increase is sufficient to affect the quality 
to any extent. 



Remabks and Conclusions. 


The results of the investigation indicate that tlie new 
method of drying affords a satisfactory and inexpensive means 
of drying oil palm nuts for cracking. 

No expense as regards the provision of a kiln or a dryer 
is involved and, even though a small proportion of the kernels 
may he slightly off-colour, it is considered that the saving 
in both capital and upkeep charges will more than compensate 
for any small reduction in pri(*e that the buyers may offer on 
account of the kernels possibly falling below’ the somewhat 
vague description of fair merchantal)le quality. 

In conclusion the wTiter w^ishes to thank both the Manager 
of Hopeful Estate for supplying the necessary samples and 
Mr. (}\nin Lay Teik for (carrying out the analytical work in 
connection wjtli the investigation. 


. Heveived for pvhlicatufit September 13th, 192ft, 



The Perii^ic Harvesting ci Sisal Hemp. 

C. J). V. Geoegi, 

Ag, Agricultural ChewiH, 

and 

E. A. CUHTLEH, 

Aictistanf Agriculturist, 

iNTKOnUCTOIlY. 

An account was g^iveii in a previous number of this 
Journal, Vol. XII, 1924, No. 11, page m of the possibilities 
of the development of a sisal hemp industry in Malaya. 

It was shown that the plant (Agare sisalaua, Perrine) 
WHS well suited to the conditions prevailing in the country, 
also that there was little difficulty in preparing a good quality 
fibre which would find a ready market, especially in view of 
the increasing demand for sisal fibre in the manufac'ture of 
binder twine xised for the mechanical reaping of cereal crops. 

• 

Reference was also' made in the paper to various experi- 
ments that were being conducted with this crop at the Gov- 
ernment Plantation, Serdang. At the present time there are 
two 10-acre blocks on whicdi cultivation experiments are being 
carried out, among the more important investigations being; — 

(i) A comparison between bulbils and suckers as plant- 
ing material. 

(ii) The determination of the most 'suitable planting 
arrangement. 

(in) The optimum period for harvesting the leaves. 

(iv) The preparation of fibre for valuation and sale on 
the London market. 

The present paper (‘oncems the third investigation and 
records the results of two years experiments as regards the 
variations in both the yield and tensile strength of fiibre by 
harvesting the leaves at different intervals. 
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Planting. 


A portion of one of the 10-a(ire blocks referred to above, 
Plot D, Block 23, was used for the purpose of this experiment. 
The area is situated on flat land, the soil consisting of a cday 
loam overlying a sandy sub-soil. 

The area was planted during the latter part of 1924 with 
suckers obtained from mature plants. The suckers were 
planted in row's 8 feet apart and spaced 5 feet apart in the in- 
dividual rows. This arrangement gives 1089 plants per acre. 

It may be mentioned here that this is only one of several 
planting arrangements witli which trials have been made at 
Serdang. In this connection the results to-date show' that the 
most satisfactory method is undoubtedly a double row system, 
in which the plants are spaced alternately in close rows with 
a wide working space between each double row'. Such an 
arrangement ensures hot only a greater number of plants per 
ai*re compared with square planting but also provides increased 
facilities for cultivation and harvesting. For example, square 
planting 10 feet x 5 feet gives 871 plants per acre, Imt w'iih 
the close row's f) feet apart, the plants 5 feet apart in these 
row's and allow'ing 10 feet lietween each double row 1160 
jilnuts per acre can be obtained, an increase of approximately 
33 per cent. 

During the whole period of growth the land has been kept 
clean-w^eeded, no manure or lime having been applied. 


Desc^uiption of Expeiument. 

The portion of the block selected consisted of 17 rows 
of 39 plants. This area was divided into 9 sub-plots, each 
(consisting of 20 alternate plants in a row', the remaining 19 
plants being excluded from the experiment. There was a 
guard row betw'een each row of 39 plants, while additional 
guard rows were included both on the sides and the ends of 
the experimental area. 

The 9 sub-plots were divided into 3 groups of 3 sub-plots, 
the groups being harvested at intervals of 2 months, 4 months 
and 6 months respectively. 

An indication of the general arrangement of the experi- 
mental area is given in the diagram on page 375. 
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Harvesting or Leaves. 

The experiment was (commenced in June 1927 when the 
plants were approximately years old. As a preliminary 
all mature leaves were removed from the plants throunfhout the 
block so as to ensure all f^roups being in the same condition 
as regards harvesting at the c^ommencement of the experiment. 

The various groups wei^ harvested at the intervals indi- 
cated above, while the leaves from the plants in the guard 
rows were harvested at approximately 5 months intervals, this 
period having been originally selected as the cropping period 
for the whole of the 10-acre block. 

The method adopted in selecting leaves for harvesting w’as 
to remove all those growing at an angle of 45“ or less from 
the surfacie of the gimind, an angle frame being used in the 
case of doubtful leaves. 

When harvesting a sharp knife was used so ns remove 
the leaf with a clean cut, thereby preventing damage both 
to the fibre near the end of the^ leaf and the (*uiicle of the leaf 
above. further, the leaves w'ere always severed as (dose as 
possible to the stem in .order to ensure a maximum fibre con- 
tent. 


After cutting the leaves were bundled and weighed, spe- 
cial atiention being given to Ihese operations since in the (jase 
of tin’s experiment the leaves had to be transported to the 
Department of Agriculture, Kuala Tiumpur for the extraction 
of the fibre. 

Determinations of the average length and width of the 
leaves were made by measuring 10 per cent, of those harvest- 
ed. The results, however, afPorded no indicaiion of a general 
increase in either the length or width of the leaf with an 
increase in age of ihe plant except that in the case of leaves 
from the plots harvested every 2 months there was a tendency 
for the length of leaf to diminish, doubtless as a result of the 
too freciuent harvesting. This point will be referred to 
again later. 

In general it may be said that in the case of the other 
tw’o groups the average figure for the length was approximately 
48 inches, that for the width being approximately 4 incbea* 



S75 


DiAGfiAH OK ExPEHIMKNTAI. AH£A WITH SlSAI, HeMP AT 
Government Pi.antation, Seroang. 
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Fsbpabation aro Tbstirg of Fibbb. 

The fresh leaves were crushed between a pair of smooth 
^rollers and treated in a raspador machine. The crude fibre 
was washed by hand in order to remove all particles of vege- 
table tissue. Further, in order to recover as large a proportion 
as possible of fibre from the leaf the residue from the raspador 
was also hand-picked, the leaf fragments being subsequently 
teased out by band in order to recover the fibre. 

The fibre was dried in the sun, brushed and weighed. 

The figures for tlie yields of fibre from the separate groups 
during the two years of the experiment are recorded in Table 
I, ihe cahuilnted yitelds of fibre per acre, based on the figures 
obtained for the groups, being added for purposes of compa- 
rison. 

For the determination of the tensile strength of the fibre, 
bundles of 20 strands were cut to a length of 1 metre, weighed 
and broken in a Schopper testing machine. The length of the 
fibre between the jaws of the machine was fixed at 20 centi- 
metres, 0 determinations of the breaking load being obtained 
with each bundle. 

Sixty bundles of fibre, twenty from eajh sub-plot, were 
tested on the occasion of each cutting. 

The lesults are shown in Table IT, although in order to 
make the latter as concise as possible only the minimum, 
maximum and average figures have lieen entered. 


Hemafk.s and Conclusions. 

With regard to the actual leaves harvested it is interesting 
to note in all cases during the second year of the, experiment 
the diminution Imth in the number of leaves and in the 
average weight of leaf. The decreases are particularly noti- 
ceable in the case of leaves from the plots harvested every 
two months and the figures ronfirm those obtained in respect 
of length, 
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TABLE II. 

Tensile Strengths of Sisal Hemp Fibre from (loverumeut Plantation, Serdang. 
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‘Note . — ^The figures for the breaking strain have been calculated by dividing the amount of the breaking load in 

grammes by the weight in grammes of 20 strands of fibre. 
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Further, while in the case of the groups harvested at in- 
tervals of 4 mouths and 6 months there are considerable 
increases in the weights of fibre during the second year of the 
experiment there is an actual diminution in wcdght in the 
case of the group harvested at intervals of 2 months. This 
would appear to indicate that such an interval is too short 
to allow of adequate leaf development. 

The figures for the fibre contents show in all cases a con- 
siderable increase, amounting to apiuoximately e)() per cent, 
during the second year of the experiment. 

With regard to the figures for the calculated yields of 
fibre per acre it must rememben»d that thest; refer to practi- 
cally theoretical yields wliich would not be obtained under 
ordinary working conditions. The rt'cords of the figures for 
tile different harvests sliow that the proportion of lirushed 
iniirketMble fibre varied from 80-9(^ per cent, of Uie lota! fibre 
content of tlie leaves and the figures in the last column of 
'fable I have therefore been drawn up on a recovery basis 
of 85 per (;ent. 

Tlie figures for the weight per unit length of fibre (hiring 
the second year of the exiieriment indicate that while there is 
a considerable increase in the average figure in this respect 
for leaves harvested at 4 months and () months intervals, the 
average figure for fibre for leaves liarvested at two montlus 
intervals remains the same, in fact the decrease in the mini- 
mum figure would appear to indicate that there is a tendency 
for the average figure to diminish. 

Similarly, the figures for the tensile strength indicate 
during the seiumd year of the experiment a considerable de- 
crease for fibre from leaves harvested every two months, the 
figures for leaves harvested at four and six months intervals 
being approximately constant. 

A general consideration of the results to-date shows there- 
fore that the optimum period between harvesting is 6 months. 
In this connection it may be mentioned that as indicated pre- 
viously this period approximates to the length of the hai-vesting 
period originally selected for the 10-aere block under experi- 
ment. Further, it is found that if the leaves are ieft for a 
longer period a proportion of them is apt to bend over and 
become damaged. 



SUMMABY. 


1. The present paper reuprds the results of certain ex- 
periments carried out during the past years at Serdaug 
with regard to the variations in both the yields and the tensile 
strengths of fibre from leaves harvested at diffe^ient intervals. 

’y. 

2. The results to-date show that the optimum p>eriod bet- 
ween harvesting, judged by the figures both for yfeid and 
tensile strength, is approximately 6 months. 

y. Under such conditions the estimated yields of market- 
able fibre during the two years of the experiment are lyfiO lbs. 
per acre and 2030 lbs. per acre respectively. 

In conclusion the writers would like to record their ap- 
preciation of the share of the w^ork carried out as regards this 
investigation by Mr. li. (). Bishop, the former Ag. Agricul- 
tural Chemist, during the first year of the experiment. 


Iteceived for publication 18th September^ 192fJ. 
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Gambler aa a Catch-Crop wifli OU Palm. 

C. D. V. Okormi, 

Ag. Agrindiunil Chemist^ 
and 

E. A. ClTHTI,KH, 

Axxixtant Agricvlturut. 

iNTROnUCTOHY. 

, Among posailiie t-atch-props for cultivation witb oil palms 
limy b« mentioned gambier {Vneitria Gnmhir, Roxb.) with 
which an investigation is being carried out at the Government 
Plantation, Serdang. 

Since the experiments are still in progress the paper only 
records the yields of gambier harvested to-date, special refer- 
ence being made to those obtained during a period of two years 
as a result of harvesting the plants at varying intervals. 

. Further, it is not yet possible to judge the ultimate offeid 
of the catch-crop on the oil ]talms, since the latter are lietween 
4 and •') years old and Jiave only recently commenced to bear 
fruit. 


Df-scRrmoN op Expkrimknt. 

The area for the experiment comprises one ai-re, Plot G 
of Series 3, in a 4f>-aere block of oil palms, Hhs-k 21. The 
land is flat and the soil consists of a shallow clay-loam over- 
lying a sandy sub-soil. 

The oil palms were planteil during the early part of 192.'i, 
^ feet X 28 feet triangular, this arrangement giving 6.‘1 palms 
parae^. ; 
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The j^ambier was raised from seed planted in shaded nur- 
sery beds and transferred to the field during November 1926, 
when the seedlings w^ere from 3 to 4 inches high. 

Three rows of gambier were planted in the avenues bet- 
ween the palms, the approximate width of an avenue Iteing 
24 feet. The rows of gambier were spatted 6 feet apart, with 
the same distaiu^e between the plants in the row^s. This 
arrangement allowed at least 6 feet between either any two 
gambier plants or the outet row of gambier and the adjacent 
TOW of palms. 

Such a scheme of planting allows 828 plants per acre, 
compared with 1210 plants it the gainl>ier had been a sole <Top. 

A diagrammatic representation of Ihe plot is given on 
page 383. 


TIauvrsting. 

No culiivation has Wn undertaken since the gam)>ier 
was planted except routine \veeditig and the rehirii of* the 
prunings as a mulch to the soil. 

Harvesting commenced towards the end of Oclober 1920, 
that is ratlier less than one year after planting in tlie field. 

The inetimd of harvesting is to top all main shoois as 
soon as they ex(teed 6 f<*et in height and to remove all side 
sh(K)ts, leaving only the pair of leaves next to tlie main shoot. 
An exception is made in the case of the side hramh nearest 
tlie top of the main sh(K)t on tlie outside, of the plant, this 
hranch being Ifft as a leader. 

At the commencement of the <^xperiment the average 
number of stems was 6 per plant, but at the close of the sec»ond 
year this had been reduced to 3 i^er plant owing to a <tertain 
number of stems having been removed from time to time. 

When harvesting gambier cutting should be delayed 
until the leaves are free from surface moisture. If the moiaf 
leaves are stacked for even a short period rapid discolouraiiod^ 
ensues with c^onsequent deterioration of product. In the ease 
of the present investigation therefore arrangements w’ere made,^ 
not to commence harvesting until between ll a.m, and 
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Diagbau Showing Abranoement of Gambieb Interflantei) 
WITH Oil Palms at Government Pi^ntaiion, Serdang. 

0 U 0 0 0 0 0 

A I Gambler 

0 0 0 0 0 0 

11 1 Gambler 

0 0 0 0 0 0 0 

P 1 Gambler 

0 0 0 0 0 0 

A 2 Gambler 

0 0 0 0 0 0 0 

H 2 Gambler 

0 0 0 0 0 0 

P 2 Gamlder 

0 0 0 0 0 0 0 

A 2 Gambler 

0 0 0 0 0 0 

II 3 Gambler 

0 0 0 0 0 0 0 

C 3 Gambler 

0 0 0 0 0 6 

0 ss Oil palm. • *= Gambler. 
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PRiiionic Habvf,stin<?. 

Since little definite information in available regarding the 
optimum period of harvesting it was decided in February 1927 
to utilise the plot for the additional purpose of ascertaining 
the variations in yields between harvesting after diffeient 
periods, those (dioseii being 3 months, 4 months and 6 months 
respectively. 

Since the gambier had been planted in 9 avenues and 
there were three perir)ds of harvesting ii was possible to ariange 
for three groups to lie liar vested at eacdi period, a group con^ 
sisting of the three rows of plants between two rows of palms. 

The groups w^ere so arranged that between any two har- 
vested after a given period there were always two groups which 
wwe due to be harvested after each of the other tw^o periods. 
This is illustrated in the diagram referred to previously, the 
groups Al, A2, A3 being harvested after three months in- 
tervals, the groups Bl, B2, B3 after four months and the 
groups Cl, C2, 03 after 6 months. The object of this arrange- 
ment was to reduce ]) 08 sible effects of soil variations. 

After periodic hai vesting ha<l been carried on for one year 
it. was found nei'essary to remove tlie two outer rows from each 
group in the plot owing to the gatnbier plants obstructing 
the development of the palms. 

The details for the numbers of the plants in the different 
groups and the figures for the annual yields of the fresh prun- 
ings are shown in Table I. 

MkTIIOI) of FiXTRACTION. 

A representative sample of 30 lbs of tlie fresh prunings 
w'as weighed and despatched by ^lassenger train from Kerdang 
to Kuala Lumpur. The bundle was n»ceived at the Depart- 
ment of Agriculture on the same afternoon, and the prunings 
spread on the flcMir of the laboratory till the folhiwing morn- 
ing. The prunings w'(»re finely chop]>ed and the mass weighed 
in order to ascertain the loss due to evaporation of moisture. 
The chopped material was then (|uai*tered and two samples, 
each weighing o Bis., taken for the determinati<m of the 
gambier content. 

In this connection it may be mentioned that the average 
loss between the weight of the fresh prunings and that of 



TABLE I. 

Aimual Yields of Fresh Gambler Primings at Governmeiit Plantation, Serdang. 


386 . 
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the chopped material the following morning was 20 |>er cent, 
t'urther, it would appear that tlie moisture content of the 
fresh prunings is approximately TO per cent. 

The sample of chopped material was hoiled gently for 
minutes with 2 gallons of water in a steam- jacketed pati, flic 
mass being turned over constantly during the process. Tlie 
liquid was decanted tliiough a coarse strainer and a further 
gallon of water added, the boiling being (‘oiitiiiued for lo 
minutes. The liquid from the second boiling was jxinred 
through the stminer and mixed with that from the first Iniil- 
ing. The prcHjess was repeated a fhinl time, one gallon of 
water being useil and the boiling continued for 15 minides. 
The exhausted prunings were thrown away and ihc» bulked 
extracts returned to the ]mn and evaimnited gently until ratber 
less than 2 liti^^s remained. The liquid was cooIcmI, nuuh* up 
to 2 litres, filtered thiough a <*oarse paper and an aii(|Uot iior- 
tioii of the filtrate evaporated to dryness, the residue being 
dried to constant weight at 1()0®C. The average of the figures 
for the two samples was used as the basis for the cah iilaiion 
of the moisture-free gambier content of the material. 

It may be mentione^l here that the method of calculating 
the gambier content,on this basis was adcjpted on account of 
the wide variations found in the moisture content of the 
marketable pixiduct. 

As pointed out in a previous article on tlie subject in this 
Jourual, compare “Gramhier(/’^//.reirm (7V////6/T),Its Extraction 
and Valuation”, B, J. Eaton and U. U. Bishop, Vol. XIV, 
No. 2, February 1926, page 37 tbe above method is not the 
most satisfactory from tlie point of view of the preiiarution 
of first quality gamjbier. The reason for its adoption was, 
howhver, to follow as far as possible the method which would 
M Used on an oil palm estate where the gambier was being 
cultivated as a catch-crop and where the management would 
he unwilling to incur a heavy outlay on an extraction plant. 

The results of the separate determinations for the sample 
examined from each group are given in Talde II. In order 
to make tbe latter as concise as possible only the minimum, 
maximum and average figures have been shown. 

BeHAXKS AKD CONCLUeiONS. 

The results of tbe investigation to-date sliow that nnle^ 
the gambier is established at the same time as the oil palms 



TABLE 11. 


Muijjiure-lree Wumbier (Jontrat of Fresh Cuttings from 
OoTermuent Flantation, Serdung. 



Interval 

Moisture* free tfnnibler content. 

Group No. 

between 

harveetinp. 

months. 

Minimum. 

per cent. 

Maximum, 

per cent. 

Avera<^o. 

Per cent. 

Averajfe 
for series 
of groups, 
per cent. 

A. First year, 

Feb. l927~Feb. 

plants 1} 
— 2] years obi. 

A1 

3 montlis 

6.6 

7.4 . 

6.9 ^ 


A2 

do. 

i>.« 

7.3 

(i.fi ^ 

6.7 

A3 

do. 

0. i 

7.9 

6.5 . 


Bt 

4 months 

6.2 

6.9 

6.6 ' 


h2 

do. 

6.4 

7.5 

7.(» ). 

1 

7.0 

m 

do. 

7.1 

7.6 

1 

7.4 } 


01 

(1 months 

G.S 

6.7 

6.5 


02 

do. 

6.9 

7.5 

1 

7.i 

6.8 

C3 

do. 

6.3 

7.0 

1 

6.7 J 


15. Second year, 
Feb. 1928-Feb. 
1929. plants 2^ 

— 3} years old. 

A1 

3 months 

6.0 

6.0 

6.3 ^ 

1 


A2 

I 

do. 

6.1 

7.3 1 

1 

6.6 } 

6.1 

AS 

do. 

5.S 

7.2 

6.3 J 


in 

4 months 

6.1 

8.4 

7.2 ^ 


B2 

do. 

6.3 

7.9 

7.0 . 

7.3 

( 

BS 

do. 

6.5 

9.1 

7.8 J 


01 

0 months 

6.1 

6.2 

6.2 


02 

do. 

6.4 

6.9 

6.7 ► 

643 

) 

' Cd 

do. 

5*6 

6.2 

5.9 
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a considerable propoiiion, aiuouuiing in tlie present instance 
bi two-iliirds of the total niiniber of plants, has to he eui out 
at an early date owiiift* to the gainhier olistriuling the deve- 
lopineut of the palms. 

AlthoUjurh therefore from the of view of revenue 

from tJie Ctttch-e.i*op it would uii]>eur desiralile to establish the 
p:ambier befoi'e tlie oil palms this jiraetiec* would entail an 
additional heavy eharpfe for the upkec'p of the i jiich-crop, also 
the presenc^e of the g^ambier on tiu* land w^ould impede the 
planting of the palms. 

Further, the regular planting arrangemeni adopted in 
this experiment would in all proha hility he impi-actieahle 
under estate conditions, although it is considered that the 
number of plants, 828 per acre, lepresents an average stand 
for gambier as a cateh-crop under such circumstances. 

Although the differences between the weights of fresh 
primings for the separate years of the periodic harvesting ex- 
periment are not significant, the figures for the analysis of 
the extracts indicate an optimum period of cutting at intervals 
of about 4 mouths. It will he noticeil that in lioth years the 
yields of gambier are greatest in the case of the groups har- 
vested after this interval. 

A further table, Table III, is given in which the figures 
for the (;a]culated yields of moisture-free gambier during tlie 
two years of the experiment have been entered. 

dll view of the fact that such a large propoHion of the 
gambier plants was removed at the end of the first year of 
tlie experiment the results for the two years cannot be consi- 
dered (comparable anA the figures are tberefoic only of value 
from the point of view of iwording the calculated amounts 
of moisture-free gambier for the series of groups during the 
individual years. 

In this connection also it may be of interest to record 
the ('ahiulated total yields of moisture-free gambier for the 
various series of groups from the commencement of harvest- 
ing oxierations. 



TABLE III. 

Calculated Annual Yields of Moisture-free Gambier at GoTerniuent Plantation. Serdan^. 
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Calculated yields of moistnre-free gaiubier. 


Details of 
groups. 

Oct. 1«26 
to 

Feb. 1»2<. 

Ilie. 

Feb. 1927 
to 

Feb. 1928. 

lbs. 

Feb. 1928 
to 

Feb. 1929. 

• lbs. 

Total. 

lbs. 

Al, A2, A3. 

»8.8 

5i08.2 

1 

90.9 

497.4 


96.5 

299.1 

114.7 

510.S 

Cl, C2. CS. 

95.0 

255.1 

97.1 

447.2 



Total for plot 

1454.9 


'riic figurrs in ilie uliovc iiHlit^uic iliai Iln‘ rnlculaled 

uinoiiiiiH of inoishuv-frce ji^iiihior for tlic* diftVrenl grou(is 
vary only from 447 fo ^>10 Ihs., the total amount for the whole 
plot up to the euiieluHioii of the Heeoiid year of periodic har- 
vesting being uijpi*oximately 14r>r) lbs. 

Although not eoniing wilhin ihe s(;i»pe oi iliis paper it 
may be of interest to. mention that assuming I he gaiubier to 
have been planted as a sole crop the n'stibs of Ihe perioilie 
harvesting for the first year, during whieh period the plcA 
contained the original stand of plants, indicate a total yield 
of fresh pioinings amounting to approximately 19,500 lbs. 
(147 piculs) per acre, which liorreaponds to a yield of approxi* 
inately 13il0 lbs. (10 piculs) of moisture-free gaiubier per acre. 

It will be realised that. the figure for tlie aiiiouiit of mois- 
ture-free gaiubier, which is based on the methotl of extraction 
previously described, approximates to a theoreticial yiebl, 
which would not be obtained in ordinary prac.tif*<e. With such 
a c.omparatively simple process how^ever it appears reason- 
able to assume that 90 per cent, of the soluble solids would 
be i*ecovered, thereby reducing the figure for the yield of 
moisture-free gainbier olitaiued under estate conditions to ap- 
proximately 1200 lbs. (9 piculs) per acre. 

Summary. 

1. The present paper records the results of an investiga* 
tion extending over a period of two and a half years regarding 
cultivation of gambier as a catch-crop with oil palm* 






2. The yields of Iwth tm»h pruuiuf|;8 and inuisturo-frce 
gambier obtained during this period are given. 

3. The results of a periodic harvesting experitneiti ap- 
liears to indicate that the optiniuni period for harvesting is at 
intervals of 4 months. 

4. The investigation is still in progress and further re- 
sults will be reported at the end of a further year’s woik. 

In eoindiisiou, the writers wish to n^eord their apprecia- 
tion of the share of the work iierforined during the first y«»ar 
of the investigation hy Mr. K. (K Itisliop, the former Acting 
Agricultural Chemist. 


Jferviral for pfthh.caf90tt /7th (h toher^ 



Kepayang Oils. 

C. ]). V. OJioK(;i, 

^4 fj . Ayrivitli It nil C h e in ini 
ulid 

{ivss liAY Tkik, 
Axsinlunl A nali/ift . 


iNTMODUtTOKY. 

Kepayuiig: is ilie Malay name for ilie oils oMuitied liotii 
ilie seeds of two difi'ereiit plants, Panyivm eiliile, lleinw. and 
Uodysonia capniocarpn, llidley. The former is a tall spread- 
ing tree belonging to the Natural Order, nueoiirtiaeeae, wliile 
Jlodyjtonia cnpniocarpa is a forest creeper which belongs to 
the Natural Order, Cucurbitaceae. 

Ptiiiyium edule is known as pokok kepayang to differen- 
tiate it from HodynonUi vnpniovnvpa which is called akar 
kepayang, although according to (Jimleite (1) the more correct 
name for the latter is akar klai)ayaug. 

Accounts liave been given in two previous numbers ol 
this Journal, Vol. II, 191J1-1914, No. »S, page 67 and Vol. XI, 
192f3, No. 2, page 39 of the oil from the Hodynonin species, 
the oil from Panyiitin ediile has not previously been investi- 
gated in the llepartment. In tlie second article referred to 
above the resiilts of an analysis of a sample of fruits alleged 
to be Panyiuin edvle are recorded but, since the oil (*ontent 
of the kernel was so low and there was insufficient oil for a 
determination of the physical and chemical characteristics, the 
figures must be regarded as incoiicdusive. 

Since a further enquiry was received recently regai'ding 
the possibility of the utilisation of kepayang oil on a com- 
mercial s<;ale the investigation lias been repeated, authentic 
specimens of Imth fruits lieing kindly supplied for the purpose 
by the Forest Department. 


(1) (ftmlette J.D. MnUy Poisuns nnil Charm Cares, page MO. 
.392 
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PoKOK Krpatang (Pangivm. eflnle, Beinw.) 

The fruits are oblong-ovoid in shape and vary from 7 
to 12 inches in length and 4 to 6 inches in cross-section. The 
fresh ripe fruit weighs from 3 to 4 l]>s. The rimi of the 
fruit is brown in colour, woody and wrinkled. 

The fruits mhy contain from 2() to rU) seeds, wl)i(di are 
embedded in a slimy pulp. 1'his pulp darkens rapi<ll.v on 
exposure to air, doubtless owing to tlie presence of a i aim in. 

The individual seeds are brownish in colour ajid ap])rosi- 
mately triangular in shape, they are about 2 inches long. The 
veined shell is thin, tough and is approximately J inch in 
thickness. 

The kernel is w-hite in colour but, similar to Ihe pulp, 
darkens rapidly on exposure to air. 


Oil Content of Seeds. 


The results of analysis arc shown in 

tbp followinp' 

Seed. 

f^ramnips. 

Average weight of seed 

14.4 

Average weight of kernel 

8.7 


ppr cent. 

Proportion of shell 

80.8 

PropoHion .of kernel 

00.7 


ino.n 

Krrnel, 


Moisture (loss at 100°0) 

44.r» 

Oil (i>etroleum ether extract) 

24.8 

Residue (by difference) 

W.7 


100.0 

Oil (calculated on moisture-free 

l^ania) 44.7 

Oil (calculated on whole seed) 

14.8 
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Analyticai. Cowstants of Oil. 

Owing to the small number of seeds available it was not 
possible to prepare by exiwession a sufficient qxiantity of the 
oil for the determination of the more important analytical 
constants. The kernels were therefore shredded, dried and 
solvent extracted with petroleum ether. 

I1ie oil was yellow in colour and bad n somewhat pleasant 
odour. 

'J'he average resvilts of duplicate determinations of the 
more important annlytical cxmstants are shown in the follow* 
ing table. 

Oil. 


tSpecific gmvity at 30f0 

(water at 15.5®C = 1) 

0.91.'12 

Refractive index at 

1.4660 

Sapnnificatioii value 

... 196.5 

Tmline value (Wijs) 

... 108.0 

A\cid value 

0.2 

ITusn|M)iiifial»le (per cent,) 

... 0.6 

AcuJh, 

Solidifying Point (Titer value) 

... 30.4°p 

Mean molecular weight 

... 280.0 

Iodine value (Wijs) 

... Ul.l 


Hemauks Axn OoNa.tTsioKS. 

The results of analysis show that the oil content of the 
kernels, calcnlnted on a inoiature*free Iwsis, is approximately 
4-» |)er cent., e<[ni valent to about 15 per cent, on the fresh 
seeds. 

The figure for the iodine value of the oil indicates that 
the latter l>elongs to the class known as semi*drying oils. 

An interesting feature of the oil is that it is optically 
inactive. This is all the more surprising since the genus 
Puvgivm is closely allied to the genus Jiydmearpnu, both be* 
bnging to the same Natural Order, and 4he -t^f^bal actiyity 
of the oils from seeds of the genus Hydnocarpm is t^ell* 
knoYcn. 
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During the prelim inai*y drying of the kernels an odour 
of hydrocyaniii arid was notit^eahle. Arrording to Gimlette 
(2) this has been observed by previous investigators, notably 
Greshoff, who showed the presenre of a ryanogenetic gluco- 
side. In this connection also it may tie mentioned that the 
toxic properties of the fresh seeds are well-known to the 
Malays who have been known to use Iwth the freshly crushed 
seedij and the oil from su<*h seeds os poisons. 

The presenre of the gluroside would tlrerefore (*nuse the 
seeds 1o hr regarded witli a^ certain amount «if sus])i(*ion, 
since special •treatment would tie required to eiisur(> llie oil 
being non-poisonous. 

An additional interesting feature of the kernel is the pre- 
sence of a tannin causing an intense darkening of the material 
on drying. 


Akaii KKP.\V\N(i {Jlofhf&onu! nipniortirpti, Itidley) 

The fruits are similar in sliape to small melons, being 
approximately 0 inches in diameter and 4 inches high, A 
fresh ripe fruit weiglis from 2 to lbs. 

Ttie rind of the fruits is dark greyish-green in colour and 
smooth, tlie surface being however marked by small globular 
de])ressions. 

The individual fruits contain from 4 to fi seeds, the latter 
lieing embedded in a slimy pulp. I'he fresh seeds form ap- 
liroxinuitely 2(1 per cent of the weiglit of the ripe fruit. 

The seeds are liuff in colour, ellipsoid in shape and flat, 
the surface being marked by sunken veins. The shell is tough, 
woody and is approximately J inch in thic'kness. The seeds 
are about 3 inches long and from li to If inches wide. 

The kernels, which are covered with a thin layer of 
J^I>niigy tissue, are yellowish-white in colour, soft and oily. 


(2) GiialelE^ Malay Poison* and Charm Cares, page 202, 



Oil Content of Sekos. 


The results of nualysis are shown in i.lie following? tnhle: 


AVerf, (^rnnnncs. 

Average weight of seed ... 29.0 

Average weight of kernel ... 9.(1 

per rent. 

Proportion of shell ... 55,0 

Pniportion of spongy layer ... 12.0 

Proportion of kernel ... »‘W.O 


100.0 


Kernel, 

Moisture (loss at lOO^C) ^ ... 4B.^l 

Oil (petroleum ether extract) ... 35.7 

Hesidue (by differenee) ... 18.0 


100.0 


Oil (<‘aleulated on moisture-free basis) ... 00.5 
Oil (calculated on whole seed) ... H.S 


Analytical Constants of Oil. 

The fresh kernels were dried in order to r<*dnce th(‘ mois- 
ture content, lliey were shredded and the mas.s pressed in 
the. small laboratory hand-press. 

A faint odour of hydrocyanic acu’d was noticed during 
the early stnges of drying, iiidH*ating tlie pi'esence of a gluco- 
sid(‘ similar to that present in Panf/ivm ahtle, 

/'The oil is light yellow in colour wdth a pleasant nutty 
odour. After standing for a few «tays a small (juantity of 
stearin separates. 

The following table gives the average results of duplicate 
determinations of the physical and chemical characteristics pi 
the oil, the figures for the samjile examined pi^viously lieing 
added tor purposes of (‘omparison. 
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Oil. 

Present 

Previous 

sample. 

sample. 

Specific gravity at 30^0 

• 


(water at 16.6*0 = 1) 

... 0.907 

0.922 20°C) 

Refract ive index at 3(1*0 

... 1.4(5in 

1.4694 (20°C) 

Saponification value 

... 20l.:> 

206.9 

Iodine value 

... 67.1 

66.0 

Acid value 

... 0.(> 

.^1.6 

Unsaponifiable (per cent.) 

... 0.4 


Fatty Acids. 

Solidifying point (Tiler .vs 

line) 4*.».l'f: 

1 40.8'’ C 

Mean molecular weighi 

... 272.0 

272.7 

J( aline value 

... (W.2 

61.9 


KkMAHKS and f/DNCT.T’STONS. 


I'lio rosiilts of analysis sliovv tli«t tlie oil (*onif*Di of llu' 
culruloled on u inoiHlu re-free basis, is ii])proxjnirttply 
(Ml.r) per eeni. 'Hus fig:iire (compares favourably wiiU tliat 
ol^taiijed on tlie i)revioiia oeruision, (>5.6 ])er rent. 

The figures for the physical and (^heuiical characteristics 
of tlie oil and the fatty acids, Avhich arc in close agreement 
with those published previously, show that the oil is entirely 
different in character from that obtained from l^(nifjivw etlule. 
The iodine value of the oil indicates tliat it belongs to tlie 
min-drying class. 

Utilisation op KprAYANG Oils. 

Siiu‘e neither ])lant has tieen cultivated under estate con- 
ditions and there is no reliable information availalde with 
regard to tlie yield of fruit it is not possible to give an, idea 
of the economic possibilities. 

It is true that tlie oils are used by the Malays as a substi- 
tute for co<*onut oil for cooking purposes but, since the raop 
in each case is definitely seasonal and neither oil appears to 
possess any spe«nal feature to enhance its value, it is extremely 
unlikely that the cultivation of the crop on- an estate scale will 
be undertaken. Further, it must be remembered that it would 
also be necessary to subjeid the kernels to special treatment 
before extraction in order to obviate the presence of any gluco- 
sidal principle in the oil. 

Received for publication September 30th, 1920, 



The Destructive DbtiUation of Coconut Shelb 
and Oil Palm Nut Shells* 


C. J). V. Gkorgi, 

Atj, AgricuUnrnl C hem ml 
and 

T. A. BrcKLKY, 

Forexf Chemist, 

The prefient paper describes certain experiments carried 
out at the ])epartnient of Agriculture regarding the dcssiruc- 
tive distillation of the shells of nuts from the coconut palm 
and the oil palm. 

The work was originally undertaken witli the idea of 
investigating the possibility of utilising tlie suridus amounts 
of coconut sliells on some estates but in view of the fact that 
the oil palm fruit contains a similar (Constituent it w’as decided 
to extend the experiments to include oil palm nut shells. 

With regard to the latter, surplus amounts ot this nu»- 
terial aie n(*v('r likel.v.to be availa))le since oil palm nut sludls 
(•(Uistitute a valuable part ot the fuel sup))l> lor the estate 
lactory. 

When such materials are heated in a closisl spac(‘ in I he 
abseine of air defsiniposition ensincs ncsidting in the iorination 
of cliur(‘oal and in the e\oIution oi large (piantiti(N of volatile 
products uhich can la* re(*over(»d only !>> lining an efticient 
retort and condensing jdant. 

If charcoal alone is recpiired i| is sufficient to carbonise 
1h<* shells in a sta<*k or ])it. 1’he i*nclosed hea]) is fired and 
v\hen the shells are thoroughly burning the sup])ly of air is 
cut off, carbonisalion proceeding without further combusticni. 
This ]n*iniitive metlual is (*apable ot producing gcaal idiarcoal. 

On certain coccniut estates this method is simplified still 
iurther b,> merely throwing water on a l>urning heap of shells. 
Tills results, however, in a charcoal which is not uniform and 
is of an inferior (piality. 

Coconut charcoal is used on estates ns a fuel in smcfion gas 
engines, hut on a(*eount of the dust assmuated with the. char^ 

aoH 
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coal special scrubbers are desirable to purify the gas before 
admitting to the cylinders in order to avoid pitting. 

Apart from this use there is only a very limited demand 
for either of these' cliarcoals, the two iiiaia uses being as de- 
colourising agents for liquids and absorbents for noxious 
gases. For example, during the (Jreat War coconut shell 
charcoal was used on an enormous s(‘ale in the filling of res- 
pirators, but naturally this demand has now shrunk to very 
small limits. 

Description of Plant and I^rockss. 

The plant in which the experiments ^ were condiu‘ted 
consists of a <‘ylindrical iron retori closed by an iron door, the 
rotoi't being mounted horizontally in a brick-work chamber 
and heated by the liot gases from ibe furnace l)elow\ 

"file retort is 3 ft. in length and 2 ft. in diameter and 
holds from 250 1o 300 lbs of material. 

From the top of the retort a horizontal pipe leads to a 
water-c(K)led vertical condenser, from wliicb there is an asr*eiid- 
ing pipe to carry away the non-coiidensible gases for com- 
bustion in the furnace. Such an arrangement suffices to 
recover all condensible products. 

When carrying out a <*arbonisation, dist illation commences 
from 2 to 3 hours after firing and fre(|nently (‘ontiniies for 
as long as hours. At the commencement the distillate 
consists pfinci])ally of water but, as carbonisation proceeds, 
increasing cjuantities of other substam‘es, partly in solution 
and partly in suspension, distil over with the water. Tar 
passes over in suspension during the later stages settling out 
wlipii the condensed liquid is allowed to stand. 

The dissolved substaiu'es <*onsist chiefly of acetic acid, 
methyl alcohol (wood spirit) together witli much smaller quan- 
tities of more or less complex organic substances, for example, 
aldehydes and phenols. This crude liquid is usually terme<l 
pyroligneous acid. 

Treatment of Distillate. 

Altliough it will be realised that the separation of pure 
products fn>m tlie distillate is a matter of specialised technique 
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it may be interesting to des<;ribe briefly the genei al metlioiJ 
employed. 

After mechanical separation of the tar the pyroligneous 
acid is redistilled from a still in order to eliminate dissolved 
tar and tarry condensation products, the residue in the still 
])eing completely freed from acetic acid by the injection ot‘ 
steam. The redistilled liquid, which contains all the acetic 
acid and methyl alcohol, is neutralised witli lime and partially 
redistilled to recover the methyl aleolio), leaving the acetate 
of lime in solution. 'I'lie latter is evaporated to dryness in 
puns, the residue forming the commercial product known as 
grey a<*otate of lime. 

To prepare acetic, acid this material is treati‘d in a special 
still with sulphuri<‘ lu'id and the ermie acetic aciil distilling 
over further ]mritied by i*e(‘tifi<*atjon. 

The weak solution of methyl alcohol is rectified, the re- 
sulting spirit being further purified )>y treatment with caustic 
sod.i. In this way wood spirit, which is almost water- free and 
which <*ontains no imjmrity other than a small proportion of 
acetone, <*an he recovered. A small (piantiiy of wood oil 
ijfliaratcs during tlie rectification of the crude methyl alcohol 
s<»liitioti but this oil *is of little importance. 

All outstanding feature of the tar is its fluidity due to 
the presence of much liigher proiKui ions of valuable liquid 
])roducts than are found for example in wood tar. 

The tar is heated in an iron retort fittiMl with a condenser. 
Water held in suspension distils first, then a (|uan1ity of clear 
red oil, leaving a small residxie of pitch, in the retort. The 
pibdi has no value other than as fuel. 

The oil wln’irh consists principally of phenols, (*ommonly 
descu'ihed ns creosote, yields after purification with <*austic 
soda an almost colourless liquid. 


Kksitlts of Expkkimkntai. Dtstttxations* 

The following table gives the results pf two distillations 
carried out in the experimental plant described previously* 
In order to make the table as simple as possible the 
have been cahmlated to show the amounts of the various 
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(IucIh clmived from lOO ll».s. of s1k»11s u111ioug:li in Kotli ri»st*s 
the amount of material distilled was approx iiualcdy JMX) Ihs. 


Nitiire of 

Product, 

Coconut 
palm shells. 

1 Od [mini 

nut shells. 

Charcoal 

' 4‘.Mt liia. 

1 

;{».4 Ibr. 

Pyroligueiiis Acid 

! gallons 

*S.ll gallons 

Tar 

! gallon 

U.4:> gallon 

PyrolignenuR Arid 

i 

} i 

1 

Acetic acid (calculated ; ... 

l.tJH lbs. 

3.38 lbs. 

Methyl Alcohol 
(Wood Spirit) 

' j 

1 0.07 gallon 

1 

(|.(M gallon 

Tut 

i 


Crude creosote oil 

! 0.1;^ gallon 

(l.lt) gallon 


It must be understood that the a)>ove fif^ures can only Im* 
ref^urd<»d as a ^uide to the amounts of the various prodiuds 
that would Ik* ordinarily obtained, Ihese amounts beiiij** de- 
pendent both on the original moisture conlent of the sliells and 
the manner of firing the retort. 


J)KSCKirTIOX OF (.hlAKrOAJ.S. 

(■ocouut charcoal is hard and brittle; the outside surface 
is dull on u(;(‘,ouut of the charred fibrous layer, but tlio bj*oken 
surface is glossy. Pieces of co<‘ouut charcoal j)ro]>erly cariio- 
nised emit a ringing sound when dropped on a hard surface*, 
but imperfectly (*urbonised material found among tin* estate 
product gives a dull sound. Ilie si)ecific gravity of coconut 
charcoal varies from 1.17 to 1.21, f*ompared with l.JJ() for tlie 
original shell (water =1). 

ilil palm nut c.harcoal resembles coiionut charcoal exter- 
nally, but exhibits a much more glossy appearance when fra<*- 
tured. A remarkable feature of this charcoal is its high 
speoific gravity which reaches 1.47 compared wdth 1.30 for tlie 
original shell (water « 1). 
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ItKMAKKS AND CoNCLUSIDNii. 

TIdj i*<»sults of the experiments sliow that coeouut sliells 
}<ive u higher yield of ehareoal than oil palm mil shells, which 
iji turn give u higher yield than hani woods, such as mang- 
rove, the average figure for the latter being 125 per cent. 

Coconut (d)ur(‘.oal oflVred for sale in the lo(;al market coin- 
]»etes witli iinpoi*ted and h«nil mangrove charcoal. Some 
samples of estate (loeonut charcoal compare unftivourably in 
cjuality with the wood charcoal, although since coconut shells 
are in reality a waste pj*odiw‘t the resultant (dmrcoal can be 
sfdd at a lower price. An ijiiju'ovemeiit in the method of car- 
bonisation is therefore ilie only means of producing a charcoal 
of uniform siijicrior (jiiality. 

Although several bye-])roducls Irom the destructive dis- 
tillation of these shells caji he reeovered as des(‘rihed it is not 
suggested that these products f‘un l)e marketed on a small 
scale. The initial epst of a plant uonld he eonsiderahle and 
further the same prodiwts ai*e already being nianufaetured for 
export on a large scale in otlier countries. 

Apart from this (jonsideration coconut shells form a valu- 
able sour(?e of supply of acetic acJd, creosote for wood pre- 
servation, and wood spirit for use either as a denuturant for 
alcohol or in the preparation of pure methyl alcohol. 

Oil palm nut shells give a higher yield of creosote hut 
as stated before tlievse shells are unlikely to be available in 
any quantity for destructive distillation. 

In conclusion the writers wish to ac^knowledge the assist- 
ance received from the Manager of Chersonese Estate, Kuala 
Kurau, Mr. H. Hansen of Teluk Merbau Estate, Sepaiig, and 
Mr. E. A. 0. Simpson of Elmina Estate, Sungei Buloh for 
supplies of material for distillation. 


Received for jmhlication 2l8t October, 1920, 



Physomerus grossipes F. (Coreidae. Hemiptera- 
Heteroptera) • A Pest cf Convolvulaceae and 
Leguminosae. 

BY 

N. C. K. iliixra. 

l*hij,somvruii t/ro,ssipc,s F, u ineuilxu’ of llio fajnily Coreidae*, 
t)f ihe (htler lleinipf<'ra-Ht*fero]deni is aii abuiidaiit species 
in Malaya wheie is found on CoJivolvulaceous uinl 
lie^uiuijiuus plants. ^ 

'I'lip nregariiius liabds of this “Imijj” throujflumt the life 
c;scle reinler it c(»nspiciiuus, and, in addition, f^mitly faedlitate 
ce>n1rol. 

When it <M‘-cnis in larj>’e nuiiihers, tlie damage caused hy 
its method of feedinf**,- i.e. piercinjif the stems and sucking 
the juices — is (‘onsideiuhh*, for plants thus attacked, speedily 
wilt aJid wither, whih* fruits fail to develop, or decompose 
h(*fore reaching maturity. 

Distribution. 

T\\\h insect has been recorded from tlie following 
localities: — 

Dist, Deugal; (,'alcutta; iloorshedabad, (liid. Miis.); 
hJikhim; Assam; JIargherita, (Atkinson Coll.); Kliasi Hills 
(Chennell) ; Hombay , ( Leith) ; Ceylon, (Dohrn ) ; N i(*-obar 

Islands, Camorta (Coll Dist.): Burma; Metanja, Talon, (Fea); 
Malayan Archipelago (1). 

Host Plants. 


Tlie following plants of whi(*h the Malay names of some 
are given in brackets, are attacked by both nymphs and 
adults.* — 

Morning Glory Ipomaea purpurea lioth. Sweet Potato 
Ipomaea Bafataa Lam. (Keledek), Ipomaea reptans Poir. 
(Kang Kong); Cowpea, Vipua Catjang Walp. (Kachang me- 
rali, K. panjaug, K. tange, K. perut ayam, K. puteli); Clitoria 
Termtea L. (Bunga biru, Kachang telang) and French bean 
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PhascoluH rnlgaris (Eac'liang Imiiehis, K. pentlok) (2), It* lias 
also lieen reconled on Citrus ap. (Limau), but the evidence 
of its actually feeding on this plant is not reliable. The writer 
has frequently noticed, in the field, that P. grossipes will 
oviposit on plants which are definitely not its foodplants, and 
also on other objects such as tree trunks or woculen palings. 
Possibly therefore it has happened that this plant has l>een 
a<lded to the list of previously, recorded foodplants of 
grossipes merely because its ova have been found thereon. 

])K8CliIl*TION. 

(Fig. 1.) When first deposited, the colour of tie* 
ovum is pale greenish copper, bei^oming dark bronze green 
sliorily afterwards. 



Fig. 1. Ova* Natural size l.CO iinii. x 1.00 min. 


The 8urfu(!e is shining and strongly reticulate, except near 
the iiiicropylar urea, wliere it is almost smooth. 

The sliape is irregularly ovate. The ovum is flattened on 
the side in contact with the surface on wdiich it is laid. The 
flattened surface has a feeble, longitudinal depression. 

Length 1.60 mm. width 1.0 mm. 

Isi, instar Nymph, (Fig. 2.) Antennae ferrugineous, with 
the apex of ea(di segment paler; apical segment with a dense 
pale brownish pubescence. 

Eyes, dark brick red. 

Vertex, clypeus shining olive green; ventral surface of 
bead pale greenish amber; rostrum pale amber, with the apex 
of the segments dark, brown; epicranial suture pale amW. 


405. 


Uota dark shining olive green, witli the median suttire 
pale amber; steruites pale amber, auffuned with olive green. 

Segments 1, 2, and 3 of the abdomen doraally greenisli 
o(;hra(?eoU8 with a pale reddish suffusion, and a soniewliat 
indistinet median longitudinal reddisli stripe; remaining 
segments greenisli oehraoeous witl^ a reddish or rc*ddish orange 
suffusion. Dorsal plates brown. Segments 1 and 2 of tlie 
abdomen ventrally jiale greenish oidiraeeous; remaining seg- 
ments pale greenish oehraeeous with a faint .reddisli suffusion; 
s[)iracular area reddish orange; spiracles ferrugineous. 



Legs pule olive green, irregularly suffused u ilh dark olive 
green. 

Elongate, elliptical. Apieal segment of unlennae lusi- 
iorm, finely pubescent; all segments of Ihe antennae willi 
scattered setae; basal segment feebly curved. 

Legs ' moderately robust and setose; femora feebly tuliej- 
culate on the anterior margin near the apex. 

Head and body feebly setose; pronotum with a median 
tubercle on the anterior margin; rostrum reaching to the 
middle of the iKmterior coxae. 


Total length 2.5 nini. 


m 


ijeiiglli of uiiteunul segiiieniK. 

1. 2. a. 4. 

.5(1 iijiii. .70 mill. .05 mm. .75 mm. 

insiar ;V/////y;A. ( l^'ig. a.) Seginmits 1, 2 uml a of the* 
anieiiuue shining hlack vvitli the base ami apex narrowly pale 
(K-hrareous; apical segment black will) a fine pale lirown pulies- 
cence. 

JO.ves (lark red. 

t'lypeiis, and aiitennit'eroiis projeiHions dark shining olive 
gieen; vertex oehraeeons, with a faint leddisb sutt'usion; 
epicranial suture daik olive green. 



Fig. a. 2nd instar nymph. Natural size 3.00 min. 

Pro and mesonotum wdiraceous with a pale ochraceous 
median longitudinal suture and a faint olive green suffusion; 
metaiiotum shining dark olive green with the median suture 
imle ochmceous» and with the lateral margins ot^brac^eous; 
median tubercle on pronotum shining black; pro and‘ meso 
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stornuiu i>ale groeuinli ueliruceoun; iiieiusteruuiu sliiuiug; olive 
green. 

Abdomen dorsully pale greenish ocluurc'oiis, with an 
oehrareous pat<'h around ilu* dorsal plates, and >viih an iire- 
gular redilish iiiaeulation and suH'usion and a median lougi- 
iudinal reddish stripe; eoiuie^ivuin oehraeeous; dorsal plates 
sliuiiiig black. 

Ventral surface of head oeliraeet)Us or greenish oeiiraeeous. 

Ventral surface of abdomen tadiiaceous ^\ith a tine and 
irregular rtuldish inuculatioii; spiracles dark ferrugineous. 

Itostruin pale gTcenish ochnu'cons with the apical seg- 
ment broadly sufl'used witJi dark olive gieen apically, and the 
rentainiiig segments with a faint olive green suH'usion apically. 

Coxae greenish oehraeeous with the outer apical margin 
faintly red<lish; trochanters shining oli\e gieen; legs dark 
greenish black. 

Similar in sha]ie to the 1st. instar nymjdi. 

'Fotal licngth 3 mm. 

Leiigtli of antennal segments. 

1. 2. 3. 4. 

.85 mm. 1.10 mm. l.(XJ mm. 1.00 mm. 

inxUir Nymph, (Fig. 4.) Immediately after eedysis 
the colouration of the nymph in this instar is, as follows. 
Antennae, rostrum and legs violac*eous. Head and liody ver>' 
pale violaceous. In an hour or so the nymph assumes tin* 
following colours. 

Apical segment of antennae dark ferrugineous: 1st. 2nd. 
and 3rd. segments of antennae shining dark hlaekisli hrown. 

Eyes dark crimson. 

Olypeus, antenniferous projections, anterior area of vei’tex 
shining black; posterior area of vertex light brown; epicranial 
suture whitish, with the lateral arms suffused with light 
brown; rostrum pale whitish blown, irregularly suffused with 
dark brown. 



Tubercle on the anterior margin ot Ibe pronotuni, black; 
jironotum pale redditsh brown almost entirely suflfused with 
black, and with the lateral and posterior margins black: 
median sulcus pale brownish white; mesonotum light reddish 
lirown with a blackisli ovate marking; median sulcus whitish 
faintly maculate w*itb ferrugineous; metanotum blai'kisb, with 
tlie lateral areas pale reddish brown; median sulcus whitish, 
irregularly and soinewhal faintly maculate with femigine(«us, 

Abdomen dorsull.v whitish, with the connexivum pale 
reddisli brown, tlie dorso-lateiul area suft'iised with bluish 
grey, and tlie whole surface irrt'gularly spotted with ferru- 
gineous; segments 1-4 and G and 7 wdi.h a moderately broad, 
ill defined median longiludinal ierrugi neons stripe; segments 
S, G and 10 dark brown; dorsal plates blackish with an orange 
and reddish orange suffusion on llic anterior margin; ventral 
surface of abdomen uhilish, suffused witli bluish grey and 
strongly and irr(‘gtdurly maculate wiih ferrugineous; 



hig. 4. did instar nymph. Natural size 7.00 mm. 


Sternites whitish, suflTused with pink. 

Legs dark shining blackish brown. Head, body, legs 
and autenmu* with scattered short setae many of wliich on 
the head and body are covered with a white wax like sub- 
stance. 

In this instar, the rudiments of the hemelytra and wings 
are perceptible, otherwn*se there are only slight differences bet- 
ween it and the preceding instar. The Ist. segment of the 


abdomen is well covered, laterally, by tlie developing wings, 
and the rudiments of the scmtelhim are to be seen. 

Total length. 7 min. 

liCngth of antennal segments. 


1. 2. 8. 4. 

1.20 mm. l.fiO mm. I.»‘i0 mm. 1.20 mm. 

♦ 

4th, insUfr Njpnph, (Fig. 5.) Antennae and legs dark 
shining blackish brown. 

Eyes dark crimson. 

Head and dorsal surface of thorax and abdomen black; 
coiinexiviim pale reddish orange. 

Ventral surface of Uumix and abdomen black, with a dull 
gloss; body sirongly setose, most of ilie selae lan’iig covered 
with a white wax like substame. 



Fig. 5. 4th instar nymidi. >Iatural si/.e 7.90 mm. 

The rudiments of the hemelytra in this instar are well 
defined, and reach just beyond the posterior margin of the 
2nd. abdominal segment. The developing wings are almost 
concealed by the hemelytra. The tubercle on the anterior 
niargin of the pronotum is considerably reduced. 
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Total leoffth 7.90 mm. 

Lentil of antennal fteprments. 

1. 2. 3. 4. 

1.60 inm. 2.30 nim. 1,90 mm. 1.70 mm. 

6fh. ifixtar Nymph, (Fipr. 6.) Shortly after eedywR the 
antennae are vjolaeeons; head dark greyish green; epim*ajj|ial 
sulure pale greenish; vertex with a median longitudinal pale 
greenish stripe before the epieranial suture. 



Fig. 6. bUi instar nyin]>h. Natural size 12.50 mm. 


Eyes dark ferrugineous. 

Pronotum greyish with an orange suffusion on the pos- 
terior half laterally; median suture pale orange; mesonotum 
greyish with the inediun suture whitish; pit) and niesonotu 
with an irregular red maculation. 
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Rudiments of hemelytra dark olive jyreen, with the outer 
margins pale orange and the inner margins irregularly suf- 
fused with pale greenish oehraceous. 

Rudiments of wings dark olive green. 

Ahdomeu dorsally greyish; enijnexivum orange; dors(»- 
lateral area dark bluish grey; tubercles dark red; dorsal plates 
brownish orange. 

Sternites whitish with a fine reddislt maeulation. 

Ventral surfa<'e of abdomen greyish, darker near c*on- 
nexivuni; segment (i to apical segment dark grey; Uibendes 
dark red. 

After a few’ hours the colouration of the nymph bec^omes 
mu(‘h darker dorsally. 

Ventrally tlie darkening is not so pronounced. 

The rudiments of the hemelytra reach almost to the 
]M)sterior margin of the 4th. abdominal segment. The post- 
ejior femora are more incrassate and tuherculate than in the 
pievious instar, and the tid)ercle on the anterior margin of 
the pronotum is absent. The rostrum n‘aches to the base of 
the 1st. abdominal segment. 

1\)tal length. mm. 

lieiigth of antennal segments. 

1. 2. 4. 

mm. 2.b0 mm. lUi) mm. 2.^0 mm. 

Advit, Male. (Fig. 7.) Antetinae dark blackish brown: 
F.ves dark brown. 

Head dark Idackish lu’owii with a faint and irregnhir 
light brown sufl'usion on the vertex; rostiimi dark blackish 
browm. 

Pronotum black with a median longitudinal liglit red- 
dish brow'Ti stripe which is more ]mmounf*ed on the basal two 
thirds; lateral margins narrowdy and almost entirely light 
hrowui or reildish hrowm. 

Scnitellum hlac^k, with the apex light brown, the lateral 
margins dark browm and with a light hrow;n median longi- 
tudinal 8tri{>e on the basal half. 
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Meso and metanota pale shining brown. 

Sternites blackish brown, with shining black tubercles. 

Abdomen dorsally brownish orange witli an irregular 
dark l>row'u suffusion and with the 7th. segment almost en- 
tirely black; connexjvum jMile brownish orange; ventral sur- 
face of abdomen blackish bi*own; with ihe c>onnexivuni ligitt 
brown. 

Tidiercdes on ventral surface of abdomen sliining picwns; 
spiracdes black. 

Legs shining Idack, wi<h a light Inown pubescence. 



(Fig. 7.) 

Outer and apical margin of corium..and basal margin of 
olavus light brown; <^rium and clavus dark blackish brown; 
membrane dark iufumate with a faint iridescence. 
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' Wui^s dark purplisli Jdack witli tlie Imsal Imlf of tlie 
ofjftta light brown ami the t*oime<ding meinlui'ane sluniiig red- 
dish orange. 

The whole inse<'t exeept the dorsal surface of the abdo- 
men, ineinl)rane of heinelytm and wings, will) tlie pnbescenee 
covered with a whitish wax-like substance giving it a grey- 
ish appearance. 

Dasal segment of antennae thicker than remaining seg- 
ments. Dorsal surface of pr/motum rtigose and tuberculate. 

Sleri\ites rugulose with scattered rounded and flattened 
Ui))ercles. 

Ventral surface of abdomen fimdy rugulose, tuberculate; 
segments and with a number of large mucronate tubercles 
irregularly <lisposed with the apices inclined towards the apex 
of tlie abdomen. 

Tibiae of anterior and median legs somewhat compressed 
laterally, and with a feeble sulcus along the anterior surface; 
posterior femora strongly wcrassate and irregularly tuber- 
culate on the anterior and loiver surface, the tubercles being 
more pronoum‘ed and in some eases mueronate, near the apex; 
posterior tibiae sinuate, laterally compressed, with a sulcus 
along the anterior surface and witli a robust spine about 
half-way along the inner margin. Uelow this spine is a 
shorter spine, and thence the inner margin is spiiiose to the 
apex. 

Dorsal surface of the abdomen smootli. The dorsal plates 
which were prominent in the nymphal stages are now flatten- 
ed and have the appearanee of integumental folds. 

Rostrum reaehing median coxae in some individuals. 
Oceasionally it reacdies about half way between anterior a 
median c^oxae. 

Adult, Female, Similar to tlie male, but differs in the 
following respects. 

The poi^terior femora are less robust and the tubercles less 
prominent. 



414 


The posterior tibiae have no median projection on the 
inner margin. The tubercles on the 1st. to the 3rd. seg- 
ments of the abdomen veutrally are less numerous and flat- 
tened. None of the tubercles on these segments is mucronate. 

Average total lengtli. Average length of antennal 

segments. 

Male. 1. 2. 3. 4. 



17.20 mm. 

Maximum. 

21.50 mm. 

Minimum. 

14.(M) mm. 

Diflpi*ence, 

7.50 mm. 


Female. 


18.03 m.m. 

Maximum. 

21.00 mm. 

Minimum. 

15.(M) mm. 

Tlifference, 

6.00 mm. 


2.82 mm. 3.70 mm. 2.73 mm. 2.62 mm. 
3.50 mm. 4.00 mm. 2.90 mm. 2.80 mm. 
2.40 mm. 3 .(a) mm. 2.10 mm. 2.30 min. 
1.10 mm. 1,00 mm. .tSO mm. .50 mm. 


2.71 mm. 3.40 mm. 2.70 mm, 2.60 mm. 
3.20 nim. 4.00 mm. 3.10 mm, 3.00 mm. 
2.50 mm. 3.20 mni. 2.50 mm. 2.40 nun. 
.70 mm. .80 mm. .60 nnn. .60 mm. 


Widtli lietween pronotnb angles. 


Male. h'(»male. 

Average. 5.38 mm. 5,36 mm. 

Maximum, 6.00 mm, 6.20 mm. 

Minimum. 4.80 mm. 4.80 mm. 

Difference. 1.20 mm. 1.40 mm. 


The above figures arc based on the nM*asurements ni 
fifteen individuals, 

S])ecimens taki*n in the field were slightly larger. Dne 
hundred individuals, fifty males and fifty femah^s, were ex- 
amined and the results of the measurements are giv(*n n(»\v. 


Aveiage total length, Avera;ic length of 

. Male. antennal segments, 

1. , 2. 3. 4. 

21.52 mm. 3.32 inin. 4.11 mm. 2.98 mm. 2.87 mm, 
Maximum. 22.50 mm. 4.00 mm. 4,50 mm* 3.10 mm. 3.00 mm. 
Minimum, 17.(K) mm. 2.90 mm. 3.40 mm. 2.50 mm. 2.80 mm. 
Difference, 5,50 mm. 1,10 mm, 1.10 mm. .60 mm, ,70 mm; 



Female. 

21.08 linn. 3.07 mm. 3.81 mm. 2:85 mm. 2.19 mu*. 

Maximum. 21.80 mui. mm. 4.(K) mm. 3.(K) mm. 2.tK) mm. 

Minimum. 19.00 mm. 2.80 mm. 3.10 mm. 2.50 nun. 2.40 nun. 

IJifference. 2.80 inin. .70 mm. .90 mm. .50 mm. .50 mm. 


Width lietueeii proiiotal angles 

Male. 

Female. 

Average. ti.04nini. 

5.95 nun. 

Maximum. 0.50 mm. 

(i.20miii. 

Minimum. 5.90 mm. 

5.40 nun. 

Dift'ereiice. 1.50 inni. 

.80 nun. 


Life Histury. 


The ova of l\ f/roxsipes aie ilepositeO In Iia0‘lu*s, in var,v- 

luimhers up to om* hiimlml or so, on Ihe u])]>er or louer 
sifles of the leaves, or on the stems <)f I he foodplanis. ITe- 
(jueutly, also, they have been cliseovered on other plaJits, in 
the vicinity of tlie foudplant. 

There is generally no definite aiTangeiinnii of the ova, 
hui, it has been oliserved that they are sometimes deposited 
in narrowly separated parallel rows. 

The female insect generally remains on the batch of ova, 
or close l)y, for some days after the eclosioji of the iiym])lis, 
all of which crowd together on the foodplant. 

The incubation period lasts from seventeen to twenty one 
days, the average being 17.5 days. 

Under field and laboratory conditions, the gregarious 
liabit of this hug has been observed to (‘ontinue throiighoul 
life, from the day of eclosion, up to, and including the adiib 
stage, and it is a factor which contributes to the difficulty of 
recording with absolute accuracy the duration of the nyinphal 
stages, for, it was found that individuals separated from a 
hatch and placed singly, for the puri)oses of observation in 
breeding cages or tubes died within a few days of being re- 
moved. The adults, if disturbed are able to eject from the 
anus an objectionable whitish yellow fluid, to a distance of a 
' foot or so. 
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At the time ot ecdyein, the nymph firmly uttawshes its legs 
to the plant it is feeding on, and hangs head downwards. 
Then, hy convulsive movements, it causes the skin, which is 
to he got rid of, to split along the epicranium and the nota. 
The antennae ajid the anterior pair of legs are the first to he 
released. Then, with these legs, the bug is now able to obtain 
a firm hold on another pait of the plant and to extricate tlie 
other pairs of legs and the abdomen. 

lN)st embryonic, development, as is usual with the 
llhynchota is gradual, and, apart from the nyiiiplis’ being 
very pale in colour immediately following e(Mlysis, colour 
ch^ngcs are not very pronounced. 

The most marked (diange in colour takes place at the 3rd. 
instar. 


As regards morphologit*al changes, the niosi noticeable 
are those which take place in the fifth moult when tlie inse.ct 
beiomes adult. In this stage, the hemelytia and wings are 
fully developed, and, if the dorsal surfat*e of the alMlomen ir* 
examined, it will be st»en, that the dorsal plates have degene- 
rated, their former position being indicated by small integu- 
mental folds only. 


Under laboratory conditions the average duration of the 
iiymphal stages is as follows: — 


1st. lustar. 
2nd. instar. 
3rd. instar/ 
4th. instar. 
5th. instar. 


7. days. 
8.70 days. 
8.30 days. 
14.60 days. 
22.90 days. 


Adults lived for 32.3 days and the total life cycle from 
the ovum to the death of the adult is approximately 113 <lays 
or 16 weeks. Nine adults captured in the field lived, under 
laboratory conditions, an average of 30.8 days. On j)ages 419, 
420 will be found a table giving the figures for the duration of 
each instar of the individuals wliich were reared in the lalk)- 
ratory, and which form the subject of the present paper. 


All examination of this table show^s that the greatest 
variations in the duration of a particular iimtar, are in the .. 
fourth, fifth and adult instars. Abnormally short durations* 
of the lives of nymphs and adults aie generally due mim / 



injury received sUoi’tly after, or during ecdysis, when the 
moulting insect is frequently unalde, from some cause or 
.other, to entirely tree itself from the exuviae, c*)nse(|uc»ntly it 
is difficult or even inipossjlde for it to walk about and begin 
to feed. It it is unable to liberaic the moutli parts, of couise, 
feeding is quite out of the questioli. 

Adults of P. yronitipcx exhibit several charu<‘iers which 
permit differentiation to be made between the sexes, witliout 
difficulty. 

The males dift'er from the females, in having mucl» nnne 
robust liind femora. Tlie liiiid tibia<», on tlieir inner surfaee, 
have a prominent spine which is not present on tlie hind 
tibiae of the female. In small male specimens the tiliial spim* 
and the hind femora are frequently feebly developed. 

On tile first, second and third ventral segments of the 
abdomen of the male (Tig. 8.) the tul)ereles are much more 
])ronoun(*ed and some of them are mueronate while, in tjie 
female all the tuber<*les are flattened or feebly rounded. 



Fig. 8. Segments 1, 2 and r] of abdomen, veiibually, of male. 

Pakasites. 

Up to the present, only one parasite of /^ f/ros:iipv,s has 
been iwordwl, but it has not yet been specifically determ ij»etl 
It is a Hynienopferon belonging to the superfuniily (Jhalci- 
duidea. 





Commh. 


Colli rol iiieasiuvs iiuiy be directed ugaiiisi all stagee of 
ibis insect. 

1’lie ova are conspicuous and ihus may be collected and 
destroyed witli trouble. 

When the iiympbs and adults are to be dealt with, it 
will be found ibai ibe l»est imdbod is to sluike Ibem I'roin 
the foodplant into large tins containing water on which is a 
tiliu of kerosene. 

Xbe adults are more active during the wanner periods of 
the day, therefore it is advisable to start o])erations against 
them in the early morning, wlien they are sluggish and less 
ready to take to flight when disturlK»d. 

Spraying with kerosene emulsion i> also effective in des- 
troying the nyin]dis and adults, hut it is not recommended 
tor hugs wdii(di are feeding on vegeijhles e.g. King-Kong, or 
leguminous plants of which the )ku1s are used for liuman con- 
sumption. 


. Conclusion. 

The writer is indebted to Che Mohamed Yusopc for ke(»p- 
ing the breeding registers. 
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Megymmum brepicqpie F. Pentatomidae. 
(Hemiptera-Heteroptera) A Minor Pest of 
Cucurbitaceae and PoBMifloraceae- 

BY 

N. C. E. Miller. 

Megymenvm hrericorne first described by Fabri(‘ius in 
1787, is a moderately large blackish “bug” belonging to the 
Pentatomidae or “shield bugs,” a family included in the Order 
H emiptera—H eteroptera . 

The type of the genus Megymenvm, which is distributed 
in the Oriental Kegion and in Australasia, is M. dental am 
Hoisd. This species oecmrs in New Ouinea, wlience it was first 
recorded. (1). (2). 

M. hrericorne is rarely found in large numbers, therefore, 
for the present it may he accordeil the rank of a minor pest. 

Distribution. 

In addition to being found in Malaya. M. hrericorne has 
been recorded as occurring in the following localities: — 

Khasi Hills (Chennell); Calcutta (Ind. Mus.); Burma; 
Rangoon, (Eea); Nicoliar Islands, (Coll, Dist.); and it is aW> 
reported from China. (1.) 

Host 'Plants. 

Up to the present, the nymphs and adults have been 
noticed as feeding on the following plants only. Grenadilla 
Paen^loTa gimdrangularis L. (Mai. Timun hutan, T. belanda) ; 
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Pumpkin Cucurhita mastima. Duch, (Mai. Ijabu ayer, L. 
manis, Mendelikai; Hemaugka); Snake gourd Trichosanthen 
anguina 1 j. (Mai. Ketola ular). (3). It is likely that other 
species of these genera are also attacked. 

The stems arid fruits are the parts of the plant preferred 
by this ^‘hug.” 

Control. 

'rho most simple method of dealing with this species Is 
to collect the adults or nymphs in the early morning, by 
shaking tliem oft' tlie plaTits on whicdi they are feeding, into 
a tin containing water with a film of kerosene on the surface. 

The ova, although not vei-y conspicuous may be discovered 
without undue labour and destroyed by cnishing. 

DEsnarxioN. 

Ovum. Pig. 1. (Cylindrical, tapering very feebly at each 
end; surface very finely punctate and (‘overed with a whitisli 
silky or wax-like substance. 

Pale whitish green, turning to reddish before tbe eclosion 
of tbe nympli. 



lucirm 

Fig. 1. Ova. Natural size l.Ofl x .80 mm. 


7sl. ithslar ni/tnph. Fig. 2. On emergence from the ovum, 
llic nyni])h is pinkisli dorsally, with the exception of abdominal 
segments 1, and 0 to 0 which are whitish . Tbe abdomen 
ventrally is whitish with a fine pink maculation. In a short 
iime, tbe nymph assumes the cohmrs given in the following 
description. 

Antennae light brown, suffused with pink. 

Eyes light red. 

Head, amber with a faint reddish suffusion on the vertex: 
oiiter margins of the juga, and margins o^ the projections in 
front of the eyes, reddish. 
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Kota, amW, with the lateral luargiiis whitish and iraii- 
sluceut. 

Abdomen, dorsally, whitish with a pink suffusion on the 
lateral margins of the seeond segment; segments — 7 almost 
entirely suffused with pink; segments 2—7 witli :i fine black 
maculation; lateral projections on segments 1 — 8 white, 
translucent; lateral projections on remaining segments ambe)*; 
chitiniaed plates, on middorsum of abdomen, amber, darkest 
on segments 1 — 5; ventral segments of abdoim'ji whitisli, 
suffused with pink and with fine blackisli maculation. 



Fig. 2. Ist instar nymph. Katurul size 2.3U mm. 


Ventral surface of head, rostrum and sterjiites amber, 

Femora and tarsi amber; tibiae very pale amber wdth 
a pink suffusion along the inner margin. 

Elliptical. Antennae robust and with scattered setae, 

^Head with a projection in front of the eyes; juga and tylu.s 
feebly setose. 



TJiorax and abdomen with the lateral margins produced, 
dattened and mucrouate; margins of lateral projections very 
feebly tuberculate and setose. 

Legs, robust; femom and tibiae feebly setose, the setae 
arising from low tubercles. 

I'he abdominal segments dorsally Imve i hitinised plates, of 
various shapes, three of which, i.e., those on segments 3, 4 and 
5 }»ear the pores of the odoriferous glands. The forms of these 
dorsal plates are, as follows; — Segment 1. narrow, oblong and 
feebly arcuate; segment 2. oblong and feebly arcuate; segment 
3, fusiform; segment 4, trapeziform w'ith the lateral margins 
and anterior margin feebly convex; segment 5, similar to that 
on 4 but narrower; segment 6, comiavo-eonvex, with the anterior 
margin concave; segment 7 narrow, tinpeziform, with lateral 
margins convex; segment 8, plano-convex, with the anterior 
margin straight; segment 9, quadrate with tlie lateral margins 
feebly rounded. 

Total length. 2.30 mm. 

Length of antennal segments. 


1. 2. 3. 4. 

.25 mm. .40 mm. .39 mm. .00 mm. 

2nd, instar nymph. Fig. 3. Antennae and head light 
p’ceous. 

Eyes dark red. 

Nota whitish, almost entirely suffused with dark brown; 
apex of projections on lateral margins of pro and meso nota 
dark brown; projections on metanotum entirely whitish. 

Abdomen, dorsally whitish, with all th^* segments except 
segment 1, suffused with dark brown; lateral projections on all 
segments except 1 and 8 suffused with dark brown in the basal 
half; dorsal plates on mid dorsum of abdomen, brown. 




Fig. y. 2iid instar nymph. Natural size 4.(K) jnni. 


Ventral surtace of head blackish brown; rostrum pale oliv(». 

Sternites browuisli, suft'used with black; 

Ventral surface of abdomen whiiisi*, with a faint brownish 
niaculation and a brownish siiftusion on segments 5 -8 
medially. 

Femora pale olive green; tibiae and tarsi greenish whib». 

The form assumed by the nymph in this instar, is similar 
to that of the 1st. iustar, but is more rounded. Hie dorsal 
plates of abdominal segments 1 and 2 are irregular and tliose 
on segments 7 — 8 indistinct. 

Total length. 4 mm. 

Length of antennal segments. 

1. 2. 3. 4. 

.80 mm. .00 mm. .50 mm. .tK) mm. 


onL insiar nymph, Tig. 4. On eclosion, the antennae are 
violaeoouB, tlie eyes dark red, tlie head pale greenish with a 
violaceous suffusion alofig the outer margin of the juga and on 
tbe vertex. The projee.iions in front of the eyes are reddish 
violaceous. 

Nota, whilisli, with a strong reddish maculation and a deep 
olivaceous suffusion towards the lateral margins. 

Abdomen, dorsally, whitish with a ferriigineous suffusion 
and maculation, and with an omnge suffusion and maculation 
on each side of the middorsum of segments 1 and 2. 

The nymph becomes more darkly coloured in about throe 
hours, and then the nota are strongly macmlate with brown and 
dark olive green. 

Dorsally, tlie abdominal segments are suffused and macu- 
lale with dark olive green, tlie suffusion being most pronounced 
on segments — 6. 



Fig. 4. 3rd instai- uympU. Natural siae 6.00 mm. 



427 


Segments 2 and 3 of the antennae of the 3rd. instar nymph 
are somewhat compressed dorso-ventrally,* and tlie eyes more 
.elongate than those of the nymphs of the preceding instars. 

The outer margin of the prouotum is somewhat concave, 
and the dorsal plates are absent from abdominal segments 1 
and 2 and 6 to 9. The dorsal plate on tlie 3rd. segment be- 
comes oblong, with the lateral margins ixiuiided. 

The head and body are powdered wiili a white wax like 
substance. 

Total length. 5 mm. 

Length of antennal segments. 

1. 2. 3. 4. 

.40 mm. .80 mm. .70 mm. .85 mm. 

4th, instar nymph, Fig. 5. Antennae blackish brown. 
Kyes dark re<L 

Head light brown, with a dark brown maculaiiou on the 
juga and a dark blown suffusion on the veiiex. 

Fro and meso nota whitish, strongly maculate and blotched 
with dark brown and black; metanotuni whitish with some 
light and dark brown spots. 

Abdomen dorsally w^hitish, strongly maculate and suffused 
with black and brown, the suffusion being most pronounced on 
segments 3, 4 and 6; dorsal plates light brown with a black 
maculation and suffusion; lateral projection on abdomen except 
on segments 1 and 8, with a moderately broad black border, 
suffused with light brown al<>ng its anterior margin, along 
their posterior margins; ventral surface of abdomen pale 
brownish white strongly maculate with brown and black and 
with an irregular longitudinal black stripe near the inner 
margins of the spiracles; spiracles black. 

Pro and meso sterna pale biwnish white, with a blu(;k 
confluent maculation; meta-sternum pale brownisli wliite, witJi 
a large irregular black patch. 

Ventral surface of head and thorax finely powrdered with a 
white wax like substance. 
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Femora and tarsi dark olive green; tubercles on femora 
blackish; tibiae pale bluish green immediately after ecdysis. 
A day after ecdysis the femora and tibiae become whitish with 
the tubercles dark brown, and the tarsi become biuwnish. 



Fig. 5. 4tli instar nymph. Natural size 7.0b miii. 


Tlie principal points of difference between the 4th. instar 
nyin])li and the 8rd. instar nymph, are, the approximation of 
the inner margins of the juga, and the naiTowing in length 
and breadth of the ineta-notum, of which the lateral margins 
are rounded, and do not liuve a mucronatc* projection. Tlio 
posterior margin of the lueaimotum is strongly sinuate, and 
that of the nietanotum almost straight. 

Total length. 7 mm. 

T<ength of antennal segments. 

1. 2. 3. 4. 

.60 mm. 1.30 mm. 1.05 mm. .90 mm. 
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5th. intttar nymph, Fig. 6. Auteiniae brown 

with a faint violaceous suflusiun at ibe base of eacli segment 

Eyes dark fermgineous. 

Vertex brownish ocdiraceous, strongly maculate black, 
most of the spots being coales«ient; juga witli two io»<gitiiclinal 
black patches at the base. 

Pronotum brownish oc-liraceous, strongly maculate with 
black, and witli some light brown spots along the median line; 
near the anterior angles tlie spots c.oales(‘.e very strongly, form- 
ing a dark patch; on eacdi side of the median line is a pale 
brownish crescentic marking. 

Kudiments of scutelhini and liemielytra ochruceous with 
a fairly dense black macidation, and irregular dark brownish 
pat<}hes. 
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Dornal surface of abdomen whitish ochraeeouSi very 
stroiifi^ty iimculate with black and with an irregular, almost 
immaculate area around the doi*sal plates; lateral projections on 
abdomen with a blackish crescentic marking on the inner 
margin. 

IVmora greyish, with u black maculation; tibiae brownish, 
with a dark brown maculation; tarsi blackish brown. 

Sternites whitish ocliraceous with a coalescent black 
maculation. 

Ventral surfacje of alidomen wlntish ochraceous, with a 
strong blatik maculation which is very dense and coalescem 
along the inner margin of the spiracles. Spiracles black. 

The nymph of the dth. iiistar presents the following 
features wliicli distinguish it from the nymph of the 4th. 
iiistar. The inner margins of the juga are almost completely 
fused. The metauotnm is almost concealed by the scutellum 
and tlie rudiments of the hemielytra reach just beyond the 
basal margin of the 4th. abdominal segment. The lateral 
proje(!tioiis on the 2nd abdominal segment are almost entirely 
concealed by those oh the 1st abdominal segment. 

The spines on the femora are more robust. 

Total length. 10.50 mm. 

Length of antennal segments. 

1. 2. 3. 4. 

.70 mm. l.fk) mm. 1.30 mm. 1,20 mm. 

Adult, Fig. 7. Eyes dark ferriigineous. 

Whole body, except the membrane of the hemielytra, 
wings, and dorsal surface of the abdomen, cupreous black, and 
liglitly covered with a whitish ochraceous wax-like substance. 
Mfmibrane of hemielytra ochraceous, somewhat infuscated be- 
yond the middle. Venation on membrane brownish. 

Connexivum with pale brownish ochraceous spots, l^real 
surface of abdomen dark reddish brown, slightly paler basall.v 
and gi*eyisb on the lateral margins near the apex* 
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Ventral surface of whole insect rather more thiekl^\ 
covered than the dorsal surface, with the whitisii wax-like 
substance. Spiracles shining piceous. 

Legs black. Wings infumate. 



Fig. 7. Adult cT- Natural size 10.73 mm. 


Elliptical. Segments 2 and 3 of the antennae somewhat 
compressed dorso-ventnilly ; segment 2 with a feeble longi- 
tudinal sulcus near the posterior margin; surface of segments 
1, 2 and 3 longitudinally striate and wi<^h scattered short 
setae; segment 4, fusiform, strongly hirsute with the surface 
of the basal third longitudinally striate, and of the apical 
two thirds smooth or very finely punctate, shining. 
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Head strongly depressed anteriorly; lateral margins round- 
ed or rotundato angulate before the eyes; surface strongly 
rugose punctate. 

Surface of pronotum strongly and irregularly punctate 
and rugose, with irregular depressions and with a rounded 
tuniesceiK^e, about a third as broad as the anterior margin 
near tl»e anterior margin, at its centre; anterior margin 
sinuate, produ(‘.ed laterally; lateral margins strongly concave 
in the apical tliird and almost straight but irregular in the 
basal two thirds; posterior margin broadly rounded. 

Soutellum strongly and irregularly pun<*tate, in egularly 
iinpressed, rounded apically and with a deep elongate depres- 
sion on each side of tlie base. 


Corium finely striate and irregularly punctate. 

(.^onnexivum punctate; lateral projections of connexivum 
rounded. 


Ventral surface of abdomen strongly and irregularly 
punctate. 

Area around odoriferous gland aperiures on me (a sternum 
rugose. 


Femora with mucronate processes on the posterior murgi»i 
near the apex. Tibiae feebly longitudinully sulcate and 
strongly setose on the posterior margin, the setae being longer 
and more robust near the apex. 

Average total length. 


Maximum. 

Minimum. 

Difference. 


Male. . 
10.73 mm. 
11.50 mm. 
10.00 mm. 
1.50 nun. 


Female. 
12.46 mm, 
14.00 mm. 
11.80 mm. 
2.20 mm. 


fiength of antennal segments. 


1 . 2 . 3 ^. 4 . 

Male. .60 ram. 1.60 mm. 1.40 mm. 1.20 mm. 

Female. ,90 mm, 2,1 mm. 1,60 mm. 1.40 mm. 
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Life Histohy. 

The female Megymenvm hrevivonie deposits her ova in 
a chain, fiid to end. They are fairly thi(‘kly covered with a 
whitish wax-like substance in the form of fine threads and 
small granules. 

The ova are laid on the upper or lower sides of the leaves, 
or on the stems of the foodplant. 

Eighteen, was the greatest mind)er of ova deposited in the 
laboratory ])y a single female. 

The nymphs emerge by forcing up the circular operculum 
which is situated on the upper side at one end of the ovum. A 
few hours before the time of hatcdiing, the embryo nymph 
may be seen through the chorion of the ovum, which then has 
a reddish appearance. 

At the time of hatching the nymph is pinkish, with some 
wliite on the abdomen. 

The nymplial stages differ very sliglitly from each other. 
The most noticealde differences are to be seen in the shape 
of the head and thorax. The colouration becomes darker and 
the spots and markings ar(* more dense following eacli e<‘dysis. 

Possibly, less evident is the gradual diHap]>earance from 
(lie dorsal surface of all the abdoiriinal segments, except to b, 
when the 3rd. instar is reached, of the chitinized portions 
of the integument, t or dorsal plates as they have been named 
Three of these dorsal plates — i.e., those on segments, 3, 4 
and 5-— bear the pores of odoriferous glands. As is usual, all 
these plates disappear wdieii the adult stage is reached. 

After the third moult has taken pla(*o, the rudiments of 
the hemielytra a!*e to be seen, and, after the fourth moult they 
shew' a marked increase in length, reacliing beyond the anterior 
margin of the 4th. segment of the abdomen. 

As regards the head, the main differences to be seen, are, 
the alteration in shape of the flattened lobes or juga which 
form the front part of the head, and the modification of the 
mucronate process in front of the eyes, wdiich persists through- 
out the nymphal stages. 


^ Tit has reoentlybeen SQfrgested ( 4 ) that “sclerotised” be substituted for 
ohiiinised,'* which is technically inaccurate, but since the desifrnation '*chiti- 
nised * is so generally understood it is thought that it is preferable to continue 
to employ it. 
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This iDiicironate pro(}e88, wlien the adult stage is reached 
is reduced to a rounded or rotundato-augulate projectiou. 

The lateral margins of the abdomen are serrate, with 
eacb “tooth” pointed and with short spines on the margins: 
In the adult stage the shape of the lateral margins of the 
alidomen is still serrate, but the “teeth” are considerably 
shorter and are rounded. 

The adult insect ot Doth sexes is entirely block or coppery 
black, but, owing to the presence of a whitish wax like sub- 
stanc.e, which is powdered over the whole body, except the 
wings, it appears greyish. 

The membranous jmrtion ot the hemielytra is pale 
(jchraceous, with an irregular dark brown shading, which is 
most pronoum^ed along the veins. 

Under laboratory conditions, the nymphs thrive equally 
well, whether placcMl singly in breeding cages, or wbetber 
placed together. 

There is a tendency tow^ards gregariousuess when several 
nymphs or adults are lumsed together. 

Ikith nymjilis and adults have the curious habit of 
vibrating the antennae when disttir))ed. 

'J'lie averafre (hinition of <he iiiHfars is as follows: — 


1st. instar. 

10.10 days. 

2iid. instar. 

8.50 days. 

*‘lrd. in star. 

9.75 days. 

4tli. instar. 

15.30 days. 

51 b. instar 

30.25 days. 

Adult stage. 

11.75 days. 


Tlieso fijrures are based on tbe results of rearing eight 
individuals in tbe laboratory. The total life cycle from the 
the deposition of the ova to the death of the adiilts was 94.15 
days. 

The details of these figures are given in the table on 
436. 
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Conclusion. 

The writer is indebted to Mr. W. E. Clnna of the British 
Museuirf (Natural History), liondon, for his su^^g^estions in 
(•onTie(?tioii wiih the suhje(*t of iejni}*iintional glands and to 
Che Kainardiii bin Bahar for keepin^r tlie lm‘odinj»’ nM'ords. 
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A note on the ash of Nipah Juice and some experi- 
ments on preservation using Alcohol and Heat 
as sterilising agents and Copper Sulphate 
and Lime as preservatives. 

BY 

J. H. Dknnett, 

Aasutmit Chemfat^ 

Division of Soils nml Phtni Physwlofjif. 

Two samples of nipah jiiiee have been examined for 
mineral ash eonstituents one sample of whi(*h was from culti- 
vated palms and one sample frbm indij^enous palms siiualed in 
tin* Kuala Selanpror District. 

The followinj^ results of analysis were obtained. Con- 
st it neat in j^rams per 100 cr* of jiii(*e. 



(a) 

(!•) 


('ultivated 

Indigenous 


palms. 

palms. 

N itrogen 

... ().o:i6 

0.047 

Ash 

... 0.6JK) 

0.575 

Potash (Kgt)) 

... 0.227 

0.183 

Phosphorus (P 2 O.) 

... 0.025 

0.024 

Chlorides (Cl) 

... 0.187 

0.18r> 

Sulphates (SOs) 

. . 0.012 

0.020 

Iron & Alumina 



AM),) 

... 0.018 

0.022 

(Calcium (CaO) 

0.008 

O.IK)8 

Magnesium (MgO) 

... o.fKr) 

0.013 


Preseevatton Experiments. 

It has been pointed out ’ that owing to the universal pre- 
semje of yeasts in the local atmosphere nipah juice in the 
natural state rapidly undergoes inversion and fermentation and 
the experiments enumerated below were designed to ascertain 
the possibilities of arresting the reactions either in part or 
whole. 

1. M, A. J. Vol. XV, December 1927, pajre 440. 
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It haft l)oan shewn previously that sulphuric acid * could 
f>e used for the purpose of greatly retarding fermentation 
thougli hy its very nature it has an accelerating effect on 
inversion. It has heeii further shewn that alcohol* if pre- 
sent in siitficient quantity would stop all reactions. 

As the result of a long series of observations it was realised 
that the inversion and fermentation which o(jcurred in nipah 
juice on any given day was chiefly due to the atition of yeast 
which liad entered the colle<*.tiiig vessel two or three days pre- 
viously latlier than to that which entered on the day of collec- 
tion and it tliercfore seemed probable that if this yeast from pre- 
vious collections could be suitably poisoned each day a fairly 
sterile or at least un inverted un fermented jiii(*e would be 
obtained. 

(libbs shewed that the juice can ])e preserved with lime 
and this method was used in this I)e]>artment 1o ])re]»are a 
sample of sugar. 

]i was decided 1o try the addition to the collecting vessels 
of sufficient al<*ohol to sterilise the yeast ^m^sent, suijsecjuently 
removing the majority of the al(*ohol before tapping startc'd, 
thus operating with more or lc»ss sterile vessels. A fuitlier 
series of experiments was made in which the collecting vesscd^ 
\\c‘rc (‘ompletely sterilised by boiling. 

I^^iither it sc'cmcMl j)ossible that the juice might be made 
]Hiisonous to yc^asi by tin* addition c»f a chcucp toxic* salt sin*h 
as copper sulphate. 


Exvkktmkntai., 

11 is to be rc'alised that whereas a small scale experiment 
of tins nature may l»e cjuite suc*cessful, othc»r factors (e.g. 
labour) may modify the rc»sults obtained in practic*e. 

Itie following experiments therefoie weie carried out with 
the iclc^a of inclieating useful lines to he tried out on a practi- 
cal sc*ale. 

(i) Collecting vessels flushed out thoroughly each day 
and in some cases twice a clay with 95% alcohol, 
the alciohol being returned to its original cohtainer 
and us(»d again daily until it hc'came too dilutee to 
have any effect. 

2, M. A, J. Vot.XIV OcHstn.ler, i92a, 

JJ. M.AJ. Minch 1923. Philip|utif Jouinal of Sci noe 1911 1:1912. 



(ii) As above with the addition of one i)er cent, copper 
acetate to the alcohol used forflnshiiijv. 

(iii) Collecting vessels sterilised hy hoiling. 

(iv) Collecting vessels flushed witli dilute solution of 
copper acetate. 

( v) Copper sulphate added to the collecting vessels l)otli 
solid and in solution. 

(vi) Idme added to the collecting vessels. 

The colleciing vessels were glazed throughout, in the first 
five experiments glass hottles were used wliile in (vi) glazed 
earthenware pots were used, all ])revio\is exj)eriinents with lime 
having In'cn Jiiade vvitli porous vesseds. 

'riie n'sults ohtained are tahiilated on pages 441 to 44S to- 
gether with remarks on tlie individual exp(‘riments. 

SOMMAKV. 

The follow ijig general ohservations are olh’red on the 
results ohtained. 

(i) lly a process of washing the colleiding vessels with 
ahohol and colle(jting the juice every twenty fouj* 
hours fermentation can he largely inhihited, being 
reduced to an approximate mean al<;oliolic content 
(apart from some of the added alcohol w^hich re- 
mains in the bottle) of less than one per cent, as 
against 4.3 per cent, with untreated vessels. The 
ratio of invert sugar to total sugai* can be reduced 
from 0.91 to 0.48 (circa 7% per cent.) 

(ii) By heat sterilisation of the colled iiig vessels a simi- 
lar inhibition of fermentation and reduction of in- 
version can he brought about. 

(iii) By a combination of occasional heat sterilisation 
and alcohol flushing of the vessels iermejitation and 
inversion is further reduced. 

(iv) The i*etarding effect is very greatly ini'ieased by 
eollectiou every twelve instead of every twenty four 
hours. 
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(v) Wasluiig the hollies with a 1 % solution of copper 
a(;etate coinhiiied with occasional sterilisation and 
twelve hour (!olle(?tioii, lias a very marked effect 
both on the prevention of inversion and fermenta- 
tion. 

(vi) When a solution containing about 0.6 grams or tip- 
wards of copper sulpliate is added to the collecting 
vessel f(‘rinentation is almost completely inhibited, 
but the effect on inversion is not marked. 

(vii) The maximum effect which can be obtained by a 
a three day sterilisation period itomhined with wash- 

. ing of the bottles with alcohol containing one per 
(tent, of copper acetate and collecting every twelve 
hours, reduces the acidity to 0.055 per cent, us 
against 0.41 for unpreserved juice, the alcohol io 
about 0.2 as against 4.3 and the ratio of invert to 
total sugar to 0.155 as against 0.91 for untreated 
juice implying an invert, sugar content of about 
2.4 to«e total of about 15.4 per cent. 

(viii) Hy the addition of lime to the cnllecding vessels 
fermentation can he stepped and inversion retarded 
to a sufficient degree when lime is present to the 
extent ot ahout four cir five grains for a prohalile 
collection of 20 oz. of juice. 
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Remarks. 

This sample of juice fresh from the 
spathes taken more or less as a 
standard. 

• 

Examined A.M. about 27 hours from 
time of first flow of juice. 

Alcohol equivalent calculated on su^ar 
content only. Figures in brackets pro- 
bable alcohol content due to fermen- 
tation balance ol alcohol due to added 
oreservative obtained by subtracting 
figures in brackets from total alcobm 
present. 

Same remarks appb' as to first set of 
samples above. 

The same remarks apply as to first- set 
above. The alcohol used here has 
been in use for 16 days and has be- 
come diluted to such an extent that 
it has little effect on inversion and 
nmch less on yea.?! inhibitation than 
before. 
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A Preliminary Note on the Sugar Palm. 

IJy 

J. N. Milstjm, 

A ssintanl Agricult u rixt 

and 

J. II. Dknnktt, 

Auiataiii Chemist^ Dnuaion of Soils uml Pliini 
J%ysiolof/}j. 

The sugar palm, Arenya sacchnriferq Labill. occurs in 
‘‘kampong” land throiiglioiit the Malay Peninsula. It is com- 
monly planted hy Malays for domestic*, use. llidley records 
this species as apparently wild in Province Wellesley but be 
notes that the stems of these palms were more slender and 
less provided with fibre than in the typical plant (Flora AfaL 
Pen, Vol. V, page 19). The cultivated palm is known to the 
Malays as “Kahong"’ whereas the \sild form is (‘ailed “Knaii.” 
A distinct species A, Wesierhovti drift, “langkap,” (Malays 
is commonly met with on the hills hut is of little oi* no econo- 
mic importance. 

Vescri'ption and I'ses, — The sugar palm is characterised 
hy its large ascendirig, pinnate leaves and stout stem, covered 
with black fibre, reaching a height of dO feet. 'Ihe stem is 
usually solitary. The large pendiilose infloiesccuice, 3 to 4 
feet long, is produced from the axil of the leaves. The green 
fruits are produced in great abundan(*e on the female inflores- 
cence and become yellow in colour as they mature. Each fruit 
(^3utains several black seeds about 1 inch long. 

Various parts of the palm are used by Malays for a variety 
of purposes. The black horsehair — like fibre, produced at 
the base of the petioles, is used for making roi)e and twine, 
and is specially valuable to fishermen owuig to its resistajit 
qualities to the action of salt water. 

Sugar and molasses (gula Malacca) are obtained from the 
flower shoots. 

The interior of the immature fruits are commonly made 
into a sweetmeat by boiling with sugar. Several other uses are 
made of the palm hut these are the most important. 
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Cultivation at the Qcyernment Plantation, Sbroang. 

The following information has been obtained from a 
STfiall b1(M'.k of palms (9J acres) planted on low-lying, flat 
land conipos(‘d of a stiff loam at the government Planfation, 
Serdang. 

Seedlitig [lalms were planted during October, 1922, at 
a ])Ian1ing disian<*e of 20 feet by 20 feet, allowing 108 palms 
to the acre. This distance has proved to be rather too <dose 
and a ])l5inting distan<‘.e of 25 feet by 25 feet, triangular 
planting is rec*onnnended, especially on fertile laud. 

• The first flower spaihes were observed in March, 1928. 
i.e., 5^ years after planting in the field; the palms have 
flowere<l more freely during 1029, though so far only a small 
])roporiion have reached maturity i.e., the flowerii^g stage. 


(Collection of Juice at SEnnANo. 

The a]>])roNimate period between the opening of the 
spathe to the connnencement of tapping is 70 days. Male 
and female spathes, and spathes with male and abortive 
female fl »wers ociuir and have been tapped. 

Tlu' juice is mainly obtained from the male spathes al- 
though certain of these failed to yield any sap. The female 
spathes give very small ({uantities of sap only. The spathes 
with male and abortive female flowers have been found to 
yield practically im sap. After the commencement of iap- 
]»ing the s]mihes, the juice flows for a period of IJ to 2 
months. 

Prior to the c'oinniencemeiit of tapping the spathe select- 
ed is beaten with a wooden mallet for a short time each day. 
This ()])eration (‘ontiiiiies for two weeks, in order to stimulate 
a greater flow of sap into the peduncle. 

When the flowers in the spathe open, the stem is severed 
at the base of the inflorescjence and the cmt end inserted^ into 
an earthenware pot as \ised hy toddy ciollectors. The "elfuda- 
iion of sap during the first and second day is slight but on 
the third day a large flow occurs. A thin slice is removed 
from the end of the stalk twice daily during the period that 
the sap continues to flow. This lasts, as has already been 
stated for (> to 8 weeks. 
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A writer in the Agficvltural Bulletin^ F.M.H, Vol. t» 
page 191, (1912) deHCribes the operation of lapping the palm 
a8 employed by Malays as follows: — 

^^On the appearance of the first spadix, the trunk and 
spadix are beaten twice a day tintil the flowers open, these 
aie cut away and the liquid is led by means of fibre cords 
to receptacles placed on the ground to receive it. The beat- 
ings continue twice daily until the spadix is exhausted. If 
the flow stops or decreases, the stem of the spadix is again 
cut a little lower down.* 

The liquid obtained is usually collected in bamboos, these 
are previously smoked in order to arrest' fermentation which 
takes place very quickly if the sap is exposed to the atmos- 
phere for any time or is allowed to come in contact with any 
nitrogenous matter. It is collected every six hours and 
poured into iron dishes (Kualis), and ^heated until evaporation 
causes it to become a thick brownish, bubbling syrup, which 
solidifies on cooling. It is then poured into a series of wooden 
moulds (Achu-Gula), and allowed to cool. The sugar is then 
ready for consumption and is sold in the kampong shops at 
prices averaging from 9 to 12 cents per kati.’^ 

The flowering habits of the sugar palm are irregular and 
so far have not been examined critically at Serdang. Barrett 
states {Philippine Agricultural Review, Vol. VII, page 216) 
that of certain palms under observation in the Philippine 
Islands, about 90 per cent, were monoecious i.e., both male 
and female clusters were produced on the same palm. The 
remaining palms produced male spathes and abortive female 
flowers. 

Preliminary tapping has so far only been undertaken but 
the following yields of sap are recorded from individual 
palms : — 

Yield of Sap feom Palms 


Palm 

SpathM 

Ko.of daj8 

Quantity of 

number. 

tapped. 

tapped. 

■ap in gallons. 

248 

Three male flowers 

170 

162 

156 

One male flower 

34 


49 

Two male flowers 

29 

4i 

103 

One male flower 

12 

1 

176 

One male flower 

12J 

4 

J> 

Two male flowers 

29 

25f 



K 

One male flower 

32 

24 

A 

One male flower 

14 

9 

B 

One male flower 

36i 

4i 

F 

One male flower 

50 

7U 

L 

One female flower 

8 

1/6 

305 

One female flower 

4 

1/12 

49 

One female flower 

9 

li 

F 

One flower, male and 
female in one bunch. 

23 

i 


It will be seen that a high yield of sap occurs l)ut con- 
siderable variability in yield from individual spathes is re- 
corded. The female spathes, so far, have yielded com- 
paratively no sap. 

Two samples of juice from iliese palms, preserved with 
lime, were examined at the Department of Agricjulture, 
Kuala Lumpur. The ^uice apart from a slight amount of 
lime in suspension was almost water clear and of a very pale 
yellow colour. 


The following data was obtained: — 

22,10.29. 

Density compared with water at 84''F 1.0315 coriespond- 
ing to approximate sugar content of 7.9. 


Constituent pee 100 cc. 


Saccharose 
Invert Sugar 
Non Sugars 
Nitrogen 
Ash 


7.10 gin 
.. 0.15 „ 
.. 0.29 „ 
.. 0.005 „ 
.. 0.021 „ 


29.10.29. 

Density compared with water at 84 ‘'F 1.0200 correspond- 
ing to an approximate sugar content of 5.1. 


Constituent pee 100 cc. 


Saccharose 
Invert Sugar 
Non Sugars 
Nitrogen 


Ash 


... 4.89 gm. 
... 0.11 
... 0.21 
... 0.006 
... 0.018 
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The ratio of Invert sugar to Saccharose is low, and the 
yield obtainable per palm is high, this seems to be counter- 
balanced to some extent by the sugar content which 
necessitates a large amount of evaporation compared with the 
sap of nipah or coconut. 

Two litres of juice was evaporated under reduced pressure 
at 41) — 45 °C. The sucrose crystallised out excellently and 
after centrifuging a good pale yellow' sugar w-as obtained. 

It is prol)able that it is for the reason of its good crystallis- 
ing properties that it is so highly esteemed by Malays for 
making “gula Malacca”. This latter has been prepared; one 
gallon of juice yielding about half a pound of sugar, corres- 
j)onding to a total sugar content of five per cent. 
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Latarite. 


By J. B. Sceivenoh. 

Director of Geological Surveys , 

During the last few months I have been asked so often 
by officers who are interested in soils to tell them briefly what 
“laterite’* is that I decided to write a paper on the subject in 
reply to the query, in the hope that it will be of interest and 
some value to several officers of technical departments in 
Malaya. 

In the first place let us deal with the origin of the word. 
It was first used in 1807 by F. Buchanan in “A Journey from 
Madras through Mysore, Cauara and Malabar.” In dealing 
with the iron-ore seen during his journey he wrote: — “In all 
the hills of the country the ore is found forming beds, veins, 
or detached masses in the stratum of indurated clay, that is to 
be afterwards described, and of which the greater part of the 
hills of Malabar consists What I have called indurat- 
ed clay is one of the most valuable materials for 

building. It is diffused in immense masses, without any ap- 
pearance of stratification, and is placed over the granite which 
forms the basis of Malayala. It is full of cavities and pores 
and contains a very large quantity of iron in the form of red 
and yellow ochres. In the mass, while excluded from the 
air, it is so soft, that any iron instrument readily cuts it, and 
is dug up in square masses with a pickaxe, and immediately 
cut into the shape w^anted with a trowel, or large knife. It 
very soon after becomes as hard as a brick, and resists the air 
and water much better than any bricks I ^ have seen in India 
As it is usually cut into the form of bricks for build- 
ing, in several of the native dialects it is called the brick stone 

(Itica cullu) The most proper English name would 

be laterite, from lateritis, the appellation that may be given 
to it in science.” 

The Latin root from which the word is derived is “latus,” 
a brick or tile. Note that in the passage above it is clear that 
Buchanan meant the term to be applied to the “indurated 
clay” and not to the iron-ore. He says it contains a very 
large quantity of iron in the form of red and yellow ochies 
and describes how it hardens on exposure and is used Idr 
building in the form of bricks. 


J.JU 
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What Buchanan was describing is a common weathering 
product of rocks, found in most tropical countries. People 
who had seen the red and yellow indurated clay in India car- 
ried the word to other countries and applied it to red and 
yellow weathering product they saw there Thus any red soil 
or soil mottled red and yellow came to be called laterite al- 
though it might not be possible to cut it into bricks, which 
was the real test of similarity of Buchanan’s laterite, and, 
worse still, the name came to be applied to hard masses of 
iron-ore in i*ed or mottled soils, especially by engineers, who 
in Malaya used to call them, and possibly still call them, 
*‘No. 1 laterite” because they form the best laterite road-metal. 
So here were two deviations already from Buchanan’s original 
intention regarding the use of the word. 

In India the use of the w’ord spread, but it was not until 
1903 that general interest in the chemical composition ot 
laterite was aroused. In the Geological Magazine for that 
year Sir Thomas Holland had a paper on the “Constitution, 
Origin, and IJehydration of Laterite” in which he said that if 
the term “clay” is restricted to substances having a basis of hy- 
drous silicate of alumina, it is wrong to call laterite “ferrug- 
inous clay” because in laterite the alumina exists, as in 
bauxite, in the form of hydrous oxides (op. cit. pp. 68 , 69). 
He also said (p. 61) “Professor Bauer has now shown that 
laterite reproduces “the essential characters of bauxite.” 

In the same volume of the Geological Magazine H. and 
F. J. Warth published analyses of Indian laterites (pp. 154- 
159). On p. 159 they wrote: — “Laterite is bauxite in various 
degrees of purity, from the richest Wocheinite down to such 
specimens in “which the free alumina has entirely disap- 
peared. It will make this paper easier to follow if 1 add 
that bauxite is an amorphous hydrate (hydrous oxide) of alu- 
minium generally having the composition AljOj. 2 H 3 O, wdiile 
there are two other, but crystalline hydrates of aluminium, 
disapore (AlaOj. HsO), and gibbsite (Al^O^. 3H 0). Wochei- 
nite is a very pure bauxite, grey, with very little iron oxide. 
“Free alumina” here means AlaOj not combined with silicic 
acid or any other acid radicle, but it may be combined with 
water. 


The great majority of people who had come to use the 
term “laterite” as a common word, engineers, agriculturistf^ 
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and others probably never heard of those analyses at all; but 
among geologists, those, and other analyses, gave rise to an 
unfortunate idea that all laterite contained a high percentage 
of aluminium hydrate, and that if a decomposition product did 
not contain a high percentage of aluminum hydrate it should 
not be called laterite. This latter dictum was queried and 
a controversy on tlie subject arose, which lasted for at least 
two years and was summarised by Dr. L. L. Fermor in 1911 
(Geological Magazine pp. 454, 507 and 559), but unfortunately 
this author, in an endeavour to clarify the position, suggested 
the use of two new terms, “lateritoid’’ and “lateritite’^ which, 
if adopted, would have made matters worse than ever. 

In spite of efforts to prevent it the idea spread among 
geologists that laterite was essentially a weathering product 
containing a high percentage of aluminium hydrate; but in 
1923, Dr. C. S. Fox published a memoir on “The Bauxite and 
Aluminous Laterite Occurences of India’* (Memoirs of the 
Geological Survey of India, Vol. xlix, part 1). In this work 
Dr. Fox illuminates the position regarding Indian laterite. H 
it contains enough aluminixim hydrate to be used as alu- 
minium-ore it should, he says, be called bauxite (this had 
been previously suggested by Dr. Fermor), and his use of the 
term ^'aluminous laterite” shows that he regards that as a 
special kind of laterite, not typical laterite. On p. 5 he 
writes: — “Practically all the bauxites or aluminous laterites 
occur associated with primary laterite — those which have besii 
formed from various types of rock in situ. ^J’hese bauxite 
segregations constitute an exceedingly small proportion of the 
primary laterite of the country. A very small percentage of 
the secondary lai elites have enrichments of aluminous la+e- 
rite suitable for use as bauxite.” So the laterite rich in alu- 
minium hydrate which caused so much interest in 1903 is 
described in 1925 as “an exceedingly small proportion” of 
primary laterite and “a very small percentage” of secondary 
(detrital) laterite. If that is so, and 1 have no reason to 
suppose that Dr. Fox is wrong, it is impossible to take richness 
in aluminium hydrate as the leading characteristic of laterite 
and it appears to me that popularisation on the one hand and en- 
thusiasm over a few analyses on the other have destroyed the 
value of “laterite” as a scientific term; while those geologists 
who insisted on a high percentage of aluminium hydrate as 
the test of laterite are as far from Buchanan’s intention as to 
the use of the word which he originated, as are engineers who 
call masses of iron oxide in the soil “No. 1 laterite,” 
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In Malaya we have some laterite that fits Buchanan’s 
definition exactly, in Malacca Territory, where schists, and 
granitic rocks weather to a red and yellow mottled mass which, 
in the case of the schists and perhaps to a small extent of the 
granite, can be quarried and used as Buchanan describes. But 
it is certain that the bulk of the alumina is combined with 
silica, and is not present as free aluminium hydrate. Super- 
ficially it closely resembles specimens I have seen of Indian 
laterite. An analysis by Mr. J. C. Shenton of tins Malacca 
laterite, over schists, is as follows: — 


Silica 

... 23.60% 

Titanium dioxide 

... .86% 

Ferric oxide 

... 37.94% 

Alumina 

... 21.60% 

Manganese 

. . . trace 

Lime 

... 1.20% 

Zirconia 

... trace 

Magnesia 

.45 

Sulphuric Anliydride 

... 3.36 

Potash 

.34 

Soda 

.37 

Water and loss on ignition 

... 11.20 


100.92 


Among geologists I think it is generally assumed now^ that 
if “laterite’* is mentioned, something containing aluminium 
hydrate is referred to — quite wrongly — hut others may refer to 
a red or yellow soil or to an iron-oxide, and I think that for 
scientific work the term would be much better dropped. 

But from under all this confusion there is one definite 
piece of information that has emerged, and that is that under 
certain conditions silicate-rocks produce aluminium hydrate 
as a final weathering product instead of hydrous aluminium 
silicates. What those conditions are is not yet certain. Some 
say tropical conditions are necessary but that is not proved; 
or that alternation of wet and dry seasons is required, but that 
is not proved either. The formation of aluminium hydrate, 
however, is more marked in rocks with a low, than with a 
high silica percentage. The change that takes place is a step 

*Kewbold, in '^British Settlementi in Malacca (1839) quotes Dr. Ward 
M saying that the Malacca laterite is exactly the same as the rock on 
the Malabar Coast described by Boohanaa as “laterite/* 
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beyond the formation of the hydrous silicate, which is broken 
down, silica being carried off in solution, and hydrate remain- 
ing. 

In Malaya, in Indo-China, and in the Netherlands Indies 
the change in “acid,” gianitic rocks, which have a high per- 
centage of silica, does not go beyond the formation of hydrous 
silicate of alumina, except perhaps for a small proportion hard 
to prove, and therefore the soil is clayey owing to the pre- 
sence of kaolinite and perhaps halloysite. In less acid or 
“basic” rocks, on the other hand, when weathered, there is 
an appreciable amount of aluminium hydrate; but it is curious 
that the only occurrence of hydrate in large percentage in 
Malaya is as nodules of a white or creamy colour above schists 
e.g. at Bedhills, Einta, Bawang, and in Malacca — which are 
of no economic importance. In Euantan is situated the only 
large area where basic rocks form the soil. This is about 30 
square miles of soil derived from dolerite, north and north- 
west of the township of Euantan. The soil resembles the 
volcanic soils of Java, being derived from a similar rock. 

But what particularly concerns us hero is whether laterite 
in any sense of the word, is of importance in agriculture and 
forestry. Bocks supply three important plant-foods, calcium 
carbonate (CaCOj), potash (EjO), and phosphorus pentoxide 
(P 3 O 5 ). Iron and magnesia are of minor impoi-tance, and as 
far as I am aware, alumina is of no importance as a plant- 
food. 


First consider the red, yellow, and mottled soils formed 
over “acid rocks.” Here we are dealing really with ordinary 
soils and we expect to get a little CaCO, only, a little PaOg, 
but more EjO. The hydrous silicate of alumina derived from 
felspar makes the soils rather clayey unless grains of quarts 
are abundant. 

The same is true for the laterite in Malacca and generally 
for soils over schists, as for soils over acid rocks. 

The masses of iron ore referred to as “laterite” by en- 
gineers we need not consider. 

Is bauxite, or an aluminous laterite, a good soilP Bauxite 
is essentially Al^O, H,0 with Fe.0i, SiO,. P,0« CSaO* 
and MgO as common impurities (Dana. System 
logy p, 261). 
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The analyses of H, and ¥. J. Wartli of certain Indian 
laterites, which can he described as bauxites and aluminous 
laterites, show as the main <!onstituents AljOg, FcaOj, HjO, 
SiOj, TiOj. Cat) and MgO are unimportant; and KJ.) 
are not mentioned. 

If the Tolcanic soils of «Iava and Kuantaii are considered 
to be laterite on the ground that they contain much aluminium 
hydrate, then is their richness as soils due to that hydrate? 
Chemically it is not; the rocks from which the soils are derived 
yield more CaCDa and Pa^^a’Ihan acid rocks, and are therefore 
richer. 

As a source of plant foods, therefore, laterite is not of 
special importance; but mechanically it may be of considerable 
importance in soils. It may be beneficial or the reverse. 

In the case of a weathering product rich in aluminium 
liydrate the proportion of “clay” is small, or it may be absent 
altogether. The result is that such soils are earthy, open and 
porous. In the ease of Euantan dolerite soil this may be of 
importance in allowing the free circulation of plant foods and 
perhaps in aeration and growth of roots, but such soils in 
Malay generally contain a fair amount of particles small 
enough to he classed as clay in mecdianical analysis. But 
at tlie same time they are distinctly friable. 

On tlie other liand soils are frequently so impregnated 
with iron-oxide that their porosity is reduced or destroyed 
altogether, which must have a bad effect on vegetation. In 
the latter case the so-called “laterite” is nothing more than 
the “iron-pans” of Europe, which are often a source of trouble 
to agricultui'ists. 

In conclusion 1 would suggest that the word laterite be 
used as little as possible. In (Malaya we have typical laterite 
as defined by Buchanan, but it is only weathered rock im- 
pregnated with iron-oxide, and contains a large amount of 
hydrous silicate of alumina or “clay.” On the other hand 
the word is applied p 9 pularly to masses of iron-oxide and red 
decomposition products which are simply ordinary soils colour- 
ed by Fe 303 , The formation of large quantities of aluminium 
hydrate may be of importance mechanically in a soil, but it is 
unnecessary, and incorrect, to associate that with Buchanan’s 
word “laterite.” 
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25.5 

27,0 

86 

59 

90 

8.88 

84.6 

24.1 

16Ui 

7 



1,27 

8.4 

9.8 

1.2 

25.6 

24.2 

26.8 

84 

63 

94 

3.78 

96.0 

21.6 

20 r.h 

10 



!M!V' 

2.6 

10.1 

1,2 

26.8 

24.6 

28.0 

68 

61 

94 

4.69 

119.1 

80.5 

36tli 

16 



1,24 

6.2 

5.0 

1.9 

24,0 

28.1 

28,9 

1 73 

79 

91 

32.58 

827.5 

220.2 

11th 

11 



2,25 

8.5 

6.6 

8.0 

26,9 

25.9 

26.5 

1 

78 

86 

16.78 

424,9 

95.6 

18th 

14 



12nii 

2.7 

9.6 

2.5 

26.4 

24.2 

26,1 

87 

62 

68 

5.21 

182.8 

84.5 

23r(l 

17 

5.67 

156.00 

«ii.l 

*4.4 

4.9 

1.1 

16.5 

17.1 

16.8 

77 

76 

94 

6.89 

149.7 

48.0 

Uth 

]6 

4.65 

180.80 

Pbv 

8.8 

3.6 


16.4 

17.8 

.. 

80 

82 


6M 

156.3 

49.5 

nth 

15 

4.84 

185.50 

^st 

1.4 

8.4 

0.9 

18,1 

18.7 

19.4 

98 

83 

96 

8.43 

87.1 

14.0 

18.28 

15 

4.62 

129.25 

m 

Lii 

2.5 

2.1 

18.9 

22.2 

19.8 

81 

88 

89 

6.68 

168.4 

67.0 

24th 

16 




noNs. 



Nrgri Scmbilaii. | 

Pahang. 

lal. . 

I 

1 

* 

— 

ToUl. 

i 

« 

.9 

1 

a) 

S 

1 

! 

? 

— 

Tula!. 

« 

fl 

1 

1 


uun. 

58.8 

86.0 

88.$ 

U7i 

ilil 

m.m. 

27A 

85.0 

80.5 

45.7 

Jit 

lath 

lath 

13th 

asth 

■i&i 

5 

8 

11 

10 

■■JLii 

llantln .. 

Ina, 

8.04 

in.m. 

204.2 

ni,m, 

56.4, 

aitii 

9 

Mentakab 
8.L(!mblng .. 
Roui})Id 

Ina. 

4.86 

11.04 

27.22 

oi.ni. 

110.7 

280.4 

691.4 

iu.m. 

84.fi 

51.1 

158.4 

t 24th 
, Uth 
I 17th 

6 

21 

17 























^ OBSBEVATIONS , MABCH , 1929 . 



I' K V 

r <* 0 

4.8 6.e 1.9 

4.2 1.0 

4.8 9.(i 1.8 

5.0 8.0 1.2 

4.3 O.iJ 1.1 

4.0 11.0 2.0 

3.8 7.3 1.8 

4.8 0.7 1.2 

4.7 0.0 1.7 

3.9 7.1 1,2 

3.5 7.4 1.6 

6.3 12.1 1.7 

3.9 8.0 1.5 

8.0 8.8 8.3 

8.2 11.9 2.8 

0.2 9.3 1.7 

2.0 11.5 1.9 

5.1 5.0 1.5 


m.b. ni.b. 

27.0 27.4 

25.8 23.8 

26.8 25.2 
26.6 28.1 

27.1 27.0 

20.2 24.7 

27.0 27.6 

26.2 23.7 

28.0 29.3 
28.4 28.8 

28.2 29.3 

25.1 24.8 

27.1 27.3 

20.3 27.9 

24.8 22.2 

25.7 22.9 
80.0 25.9 

27.8 29.8 


91 20.20 

98 8.08 

91 9.61 

94 0.09 

95 7.82 

90 9.58 

94 9.H7 

94 12.26 

92 7.57 

94 10.40 

93 14.87 

92 0.47 

93 14.99 

85 5.25 

86 8.29 

91 11.58 

91 11.51 

93 7.48 


loth 37 

20tli 17 

20th 18 

nth 19 

12th 21 

30th 16 

lOtb 15 

30tb 20 

14tb 18 

20th 19 

23i’ii 20 

27tli 18 

26tb 19 

29tb 14 

lOtli 14 

14th 13 

29Mi 12 

17th 12 


Hiv. llfH. 


4.3 10.0 1.9 

4.6 12.0 2.2 

6.2 6.8 2,0 

4.2 10.2 1,1 

6.0 8.4 4,3 

4.7 10.7 1.2 


26.0 25.2 27.1 
26.7 24.8 I 27.4 

26.7 28.9 27.8 

27.8 20.0 I 28.9 
26.0 26.6 I 25.8 
20.3 24.4 I 26.9 
26.0 25.0 i 27.0 


4.0 8.8 1.2 29,3 27.0 129.1 

8.9 9.6 2.4 23.2 24.7 ! 20.9 

5.8 6.2 1.4 28.2 29.6 30.0 

4.2 9.8 1.3 26.5 25.4 1 26.6 


91 8.97 227.7 05.9 

90 11.01 279.7 93 2 

90 6.10 156.4 42.3 

95 10.78 273.8 loi.6 

80 11.70 297.2 81.6 

94 30.27 260.9 07.8 

95 8.76 222.5 65.6 

.. 7.87 187.2 41.7 

94 8.94 227.1' 30.3 

4.53 115.1 28.0 

88 5.18 131.6 36.8 

93 2.37 60.2 29.2 

94 2.77 70.4 16.5 


25th 19 5.57 172.60 

25th 13 

27tli 15 6 54 202.65 

15th 21 
20tb 18 
25tb 16 ■■ 

80tb 17 

zH 18 


27t» 19 5.30 164.40 

16tli 10 
15tb 6 

24th o’ 

27tli 9 


8.8 n.8 2.0 

8.1 8.3 1.8 

8.0 9.4 1.1 

8.0 4.3 2.1 

4.0 0.2 2.5 

3.8 9.0 2.0 


4.7 4.6 1.2 

4.6 8.5 .. 

1.0 2.9 1.0 

3.0 1.3 1.7 


27.0 24.9 27.8 

26.0 25.1 26.9 

26.6 25.7 27.7 
29.4 29.8 29.2 

27.1 26.9 27.0 

26.7 26.2 26.8 


16.5 17.8 17.0 

16.1 17.7 .. 

18.9 20.0 29.8 

20.1 23.0 20.8 


90 8.27 210.1 87.0 

94 9.89 238.5 86.4 

95 12.88 827.2 65.8 

91 16.78 424.9 177.8 

88 19.29 490.0 1370 

90 10.48 266.2 49,3 


98 7.97 202.4 55.6 

.. 7.08 178.5 38.5 1 

95 13.01 88? .7 79.5 

91 15.27 887 9 71.5 


18tb 14 
i4tb 11 ■; 

16th 23 
12tl* 14 .. 

lltb I 19 

26i>i I 18 5.88 182.30 


4.39 136.05 
4,49 139.05 
4.20 130.15 


Nevri Sembilnn. 



Ins. Hi.m, ni.m. 

Mantln .. 5.09 129.3 42.7 80tb 15 



















28.7 28.4 
3fi.l 27,6 

26.8 27.1 
2S.4 29.8 

20.1 30.0 
27.3 25.9 
28.(5 27.9 
27.7 26.7 

29.1 30.8 

29.2 29.4 
29.2 28.9 


27.5 25.4 

28.0 29.1 
27.5 80.6 

26.1 25.7 

26.7 24.0 
30.3 26.2 

29.8 30.1 


28.0 I 79 

28.7 80 

27.7 30 

28.8 81 

28.7 84 

27^ 80 

28.3 83 

27.0 79 

28.6 78 
28.9 81 

28.0 82 


27.6 82 

26.3 81 

26.1 88 

23.0 87 

^J2.2 80 

30.0 I 86 
29.(5 I 83 


Inn. 

91 24.55 

93 14.08 

93 13.31 

95 10.07 

96 16.22 

90 33.15 

93 19.71 

94 17.18 

92 6.56 

93 10.70 

92 17.01 

92 7.17 

91 14.99 

88 11.8.5 

94 9.81 

89 3i:.64 

93 11.45 

96 3.08 


i3i‘ii e;.3 7.2 

5.9 6.9 


28.4 27.2 28.8 go 

27.9 27.4 28.7 79 

27.9 30.0 27.8 74 

29.1 29.5 29.1 


1.2 27.3 26.0 27.2 74 
0.6 27.1 27.1 1 28.2 75 


m.iii. 

73.0 14th 

43.5 lOLh 

65.0 251)1 

61.7 23nl 

95.8 25t)i 

1.50.9 23r.l 

83.5 301)1 

59.9 25lli 
50.(5 30t.li 

108.7 29t-li 
53.4 181)1 

34.0 30tli 

(54.8 lOLli 
59.3 21»'^ 

62.0 9L)i 

63..5 aotii 

52.6 25t)i 


96 I 16.80 426.8 

93 I 13.92 353.(5 

91 1 2.35 59.8 

94 I 14.88 378.0 

3.22 81.8 

94 I 16.95 430.:> 

97 13.77 349.8 

3.26 82.8 


75.5 1 9rii 

53.3 17t)‘ 

22.2 23ril 

69.7 23r'l 

28.2 301)1 

75.5 17tli 
49.0 28t)i 

23.9 2K 


24 6,80 204.00 
13 8‘45 258.60 


G.4 9,2 

I 4.1 4.9 

3i'l| 4.6 11.7 


1.1 28.9 27.1 29.5 33 


1.3 25.7 26.5 

1.2 31.0 32.1 

1.2 27.0 24,5 


27.9 73 

83 

26.8 go 


Uf-h 27 0.89 206.15 

2H 12 

.5th 14 . 

23ra 8 .. 


oUi I 3.4 12.7 

iov 4.0 9.6 

;i):h 4.1 10.6 

'ii.l 4.0 8.6 

St'v .5.4 7.7 

3.4 10.9 


2.0 28.3 25.2 

1.3 27.4 25.4 

1.5 27.7 3(i,i 

2.2 20.6 

2.6 27.8 

2.8 27.9 25.2 


27.9 84 
28.2 11 82 
28.2 11 82 
29.3 I 83 
28,1 I 77 
27.9 84 


20r.)J 12 

22 it«l 17 


27t)i 8 

20tli 14 7.88 236.35 


127 -4.3 4.0 

3.7 2.6 

Ji*v 1.4 3.0 

orli R.n 3.1 


1.0 18.0 19.4 

18.2 19.7 
1.0 20.4 21.0 

1,4 21.4 22.2 


18.0 79 
.. 82 
20.3 98 

21.2 86 


23>’d 20 .5.09 152.60 

23i«l 19 5.40 102.05 

29t)i 21 5.67 169.05 

17t)i 22 














AL OBSBETATIONS, MAY, 1929. 



HtunidHy. 

Ktinfall. 

Sun 

riflit 

ihine. 

Meini. 



D:;rf»ioiio( Wet Bulb! 

Vaiwur HNMure. ! 

Percentii 

Ite 



Moat in a day. H 














Total. 

j 


I 

B 


i 

< 

.ai 

i 

9 

< 

X 

a: 

p: 


a: 

A 



1 

1 

r 

i 

J 

i 

O' 

rt 

O' 

O' 

n 

O' 

O' 

« 

O' 








r 

op 

op 

op 

Tn.h. 

m.b. 

m.b. 

% 

X 

X 

Ins. 

m.ra. 

ra.m, 



Hi'b, 

Hra. 

A. 12 

5.0 

7.9 

2.0 

28.9 

28.8 

29.2 

79 

69 

91 

18.66 

474.0 

64.0 

19th 

18 



^er 

8.5 

7.7 

1.8 

28.7 

28.8 

28.9 

86 

68 

92 

5.89 

140.5 

48.5 

5t]i 

11 



tL6th 

6.1 

9.8 

2.1 

27.6 

26.7 

28.8 

79 

63 

91 

11.0! 

279.6 

74.4 

ist 

10 


... 

19. 80 

4.9 

7.6 

1.0 

28.7 

30.4 

29.6 

79 

71 

95 

11.46 

291.1 

44.2 

4th 

20 


.. 

grh 

8.9 

8.0 

1.4 

29.6 

26.6 

29.4 

83 

69 

98 

18.28 

887.2 

66.0 

27th 

19 


. 

ijpv 

4.6 

10.2 

2.2 

27.8 

26.8 

27.6 

81 

62 

90 

8.46 

214.9 

87.8 

6th 

14 


. 

m 

4.8 

10.6 

1.5 

28.9 

26.2 

28.9 

82 

61 

98 

6.79 

172.5 

51.5 

4th 

9 


• • 

4 th 

6.6 

0.4 

1.5 

27.1 

28.8 

28.7 

78 

64 

98 

15.66 

897.8 

57.2 

5th 

20 


.. 

15th 

5.4 

7.8 

2.8 

29.8 

80.1 

28.9 

77 

70 

90 

4.52 

114.7 

58.2 

20tli 

7 


.. 

14<15 

4.2 

6.7 

1.8 

80.1 

80.1 

80.7 

82 

78 

94 

2.14 

54.4 

19.8 

29th 

5 



17ih 

4.1 

9.4 

2.0 

20.6 

28.9 

28.6 

88 

65 

91 

sl4.65 

372.0 

60.8 

29th 

17 


.. 

7tli 

8.7 

10.8 

1.7 

28.7 

26.1 

27.5 

84 

60 

92 

12.10 

809.5 

78.0 

4th 

18 



Sev 

4.6 

9.0 

1.8 

27.8 

27.9 

26.9 

80 

68 

91 

10.18 

257.3 

87.1 

5th 

14 


• • 

Sev 

8.4 

6.4 

1.5 

28.2 

80.5 

27.6 

84 

74 

98 

6.96 

176.9 

81.7 

6th 

28 

,, 

• • 

Sev 

2.8 

9.6 

1.2 

27.0 

24.0 

28.5 

87 

68 

94 

6.85 

174.0 

27.0 

14th 

18 


• • 

20th 

2.9 

7.8 

2.0 

27.8 

26.1 

23.8 

86 

70 

90 

5.89 

149.5 

21.5 

18th 

15 



Spy 

4.5 

10.7 

1.1 

28.1 

26.5 

28.9 

81 

61 

95 

11.80 

299.8 

54.6 

27th 

20 

... 

• • 

9.18 

8.8 

4.7 

1.0 

81.6 

88.6 

81.2 

86 

81 

95 

4.00 

101.7 

47.4 

27th 

7 

•• 


19.81 

3.7 

7.8 

1.6 

28.9 

28.5 

20.2 

84 

71 

08 

6.79 

172.4 

47.2 

15th 

17 

6.01 

186.15 

19.81 

4.8 

8.6 

2.2 

27.7 

27.8 

29.6 

80 

67 

90 

7.89 

187.7 

59.7 

16tH 

■17 


• • 

[2.18 

5.4 

6.9 

2.7 

27.0 

29.8 

28.0 

77 

72 

88 

4.16 

105.6 

41.6 

4th 

10 

7.22 

228.80 

8(iV 

8.6 

7.2 

1.8 

29.4 

80.5 

28.7 

65 

72 

02 

8.55 

217.2 

59.9 

4th 

18 



24fl’ 

5.5 

7,1 

,, 

27.7 

28.6 

, , 

77 

72 

, , 

7.11 

180.6 

56.9 

20th 

7 



28.27 

5.8 

10.1 

1.8 

27.8 

26.0 

28.0 

76 

62 

94 

8.56 

217.4 

81.8 

2U(1 

10 

,, 


Sev 

5.2 

8.2 

1.2 

27.7 

28.2 

28.4 

78 

68 

94 

6.85 

174.0 

49.0 

25th 

10 


• • 

Sev 

•• 

*• 


.. 


•• 

•• 



8.88 

85.9 

22.6 

5th 

12 

•• 

* * 

10,16 

4.8 

8.8 

1,1 

28.8 

27.2 

29.6 

80 

66 

95 

8.52 

216.5 

41.8 

Srd 

28 



8.9 



,, 

, , 






9.88 

250.9 

78.7 

18th 

16 

,, 


25th 

4.'5 

6.7 

1.4 

28.8 

20.6 

28.9 

si 

77 

98 

8.14 

206.8 

88.0 

14th 

12 


.. 

10th 

2.7 

8.8 

1.8 

81.5 

88.4 

81.7 

88 

84 

94 

9.44 

239.8 

50.8 

5th 

12 

.. 

... 

Sev 

4.4 

10.8 

l.C 

27.4 

26.2 

27.1 

80 

61 

92 

9.25 

284.8 

64.8 

11th 

14 



4th 

2.7 

18.1 

1.0 

28.8 

24.7 

28.9 

88 

54 

92 

18.49 

842.7 

127.8 

19th 

12 


.. 

Sev 

8.2 

7.7 

1.1 

28.7 

28.0 

28.6 

86 

70 

05 

8.86 

85.8 

25.4 

5th 

11 

.. 

• • 

14th 

8.6 

9.5 

!.0 

28.1 

26.6 

28.8 

84 

64 

95 

12.02 

805.8 

86.4 

5t)i 

14 


•• 

Sev 

6.4 

5.2 

1.6 

28.6 

29.2 

29.7 

74 

78 

98 

4.20 

106.7 

70.9 

5th 

6 

«• 

•• 

1.5th 

8.6 

7 8 

2.8 

29.3 

28.8 

29.4 

84 

71 

90 

5.08 

127.8 

41.9 

4th 

11 


194*86 

8l8t 

2.7 

10.1 

1.8 

28.9 

26.8 

29.2 

88 

68 

94 

6.28 

159.5 

88.9 

24th 

18 

6.29 

tSev 

- 3.7 

8.9 

0.6 

18.8 

19.8 

19.0 

82 

81 

97 

10.48 

264 8 

87.5 

24th 

23 

4.89 

151.65 

ICR AR 


2.6 

2.9 


18.8 

19.6 


87 

85 


11.20 

284.5 

88,4 

24th 

22 

5.00 

AOO.U5 


2.8 

2.9 

1.8 

20.2 

21.6 

20.9 

89 

86 

98 

10.05 

255.8 

86.0 

4th 

16 

4.94 

168.05 

14,16 

8.4 

8.2 

2.4 

21.4 

22.1 

21.0 

84 

85 

88 

26.06 

662.0 

79.2 

22nd 

1 

19 
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Nenri Srmbilan. | 

Pahang. 




I'utal. 

1 

■ 

e 

i 

1 

1 

U 

1 

— 

Total. 

*1 

• 

B 

1 

Date. 

' 

1 

•fj: 

•8’S 

A 

— 

Total. 

1 

■ 

B 

1 

1 Date. 

ii 

i 

( 

[ 

r 

j 

1 

man. 

56.6 

168,0 

121.2 

262.2 

169.8 

ui.ni. 

36.2 

88.0 

20.8 

66.6 

86.1 

6th 

15th 

Stb 

4th 

4ib 

1 

Mimtln .. 

Init. 

11.80 

m,ni, 

299.7 

in.ni, 

118.8 

18th 

17 

Mentakab,. 
^ Lembtng. 
KoiiHiln .. 

Ins. 

4.84 

9.44 

2.71 

ni.m. 

122.9 

280.8 

68.8 

m.m. 

59.6 

80.0 

19.1 

24th 

7th 

5tb 

9 

28 

11 






















KBSEBVATIONS, JUNE, 1929. 


1 

Humidity. 

. Ruininlh 

Bright 

Suaihine. 

Meani. 
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Vapour t’rriMurc |l 

Prrrriilugf, | 


1 

Moat in II day, il 
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Total. 
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• 
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4 





P 



1 

, 



■d 


< 



< 

&. 

fiN* 

< 

b, 




g 

1 

■■s 

'3 

3 


O' 

n 

w* 

S' 

« 

S' 

S' 

w 

S' 




& 

t 

3 



Of 


Of 

ni.b. 

m.b, 

m.b. 

X 

X 

X 

Ins. 

m.m. 

m.m. 



lira. 

Hn. 

ev 

5.2 

8.8 

2.2 

27.8 

27.0 

28.0 

78 

66 

90 

6.08 

154.5 

29.0 

17tb 

14 



Dii 

8.4 

9.3 

1.8 

27.9 

26.5 

29.5 

84 

66 

04 

2.01 

74.0 

27.0 

25tb 

8 



[111 

4.9 

10.8 

0 3 

26.8 

25.6 

28.8 

78 

60 

89 

8.13 

79.4 

86.0 

2 ml 

8 



24 

4.8 

9.8 

0.1 

27.4 

27.9 

80.1 

80 

63 

100 

6.30 

160.0 

48.8 

22ml 

12 



I'V 

4.9 

n.o 

2.1 

27.0 

27.0 

28.5 

78 

60 

00 

1.42 

86.0 

9.6 

4lh 

11 



th 

8.9 

10.4 

8.0 

27.0 

26.6 

27.1 

82 

61 

86 

3.19 

81.0 

30.2 

llxb 

0 



Il3 

4.8 

7.2 

2.1 

27.0 

28,0 

28.6 

80 

71 

91 

5.41 

137.3 

50.5 

soil) 

12 



5111 

5.2 

9.3 

1.8 

26.0 

27.3 

28.0 

78 

65 

92 

8.67 

220.2 

73.7 

25tU 

10 



Jtli 

5.4 

9.4 

1.8 

28.1 

28.1 

29.7 

77 

64 

92 

4.30 

109.2 

82.0 

17t.li 

7 



)t.ti 

4.U 

7.8 

1.8 

28.9 

29.2 

80.S 

83 

70 

94 

2.36 

59.9 

13.5 

17tb 

8 



!u(l 

4.8 

9.2 

2.2 

27.4 

28.7 

28.7 

81 

65 

90 

4.11 

104.4 

38.4 

17tb 

10 


.. 

«v 

4.U 

10.6 

1.9 

27.0 

26.4 

2B.0 

82 

61 

91 

3.02 

99.5 

64.0 

22ad 

9 



2)1(1 

4.4 

9.6 

1.9 

27.1 

28.5 

26.6 

80 

64 

91 

8.80 

08.1 

21.6 

I8t 

11 


••• 

Gill 

2.5 

6.7 

1.3 

27.6 

28.7 

26.9 

88 

73 

94 

8.90 

99.1 

26.0 

19th 

14 



gl li 

8.2 

7.9 

1.0 

25.8 

24.8 

24.0 

85 

67 

95 

3.98 

101.2 

17.0 

26lh 

12 


,, 

,sev 

8.4 

8.5 

1.8 

26.7 

24.6 

24.0 

84 

66 

91 

4.49 

114.0 

34.0 

17tb 

0 




4.1 

12.7 

1.1 

29.1 

25.0 

28.8 

83 

53 

95 

3.89 

08.7 

39.0 

22 ml 

13 



M5V 

8.4 

3.7 

0.5 

30.4 

3L.3 

81.6 

85 

85 

98 

1.99 

50.5 

21.5 

4li) 

5 



gev 

4.2 

7.3 

1.8 

27.8 

27.3 

27.6 

51 

71 

92 

6.84 

161.0 

83.8 

4th 

14 

6.14 

184.15 


4.7 

8.3 

2.3 

27.3 

26.7 

28,3 

79 

67 

69 

6.30 

160.0 

90.9 

4th 

15 



,3 

5.1 

6.5 

2,5 

27.6 

28.5 

27.0 

79 

74 

88 

2.56 

65.0 

32.2 

lOlh 

10 

6.68 

200.50 

Gill 

4.0 

7.1 

1.5 

28’7 

29.2 

29.1 

83 

72 

98 

6.22 

156.0 

85.6 

4th 

17 


.. 

»ril 

5.9 

6.4 


26.7 

29.1 


75 

76 


2.90 

73.7 

20.1 

28th 

5 


.. 


O.i 

8.9 

2.0 

26.6 

26.4 

27.6 

76 

65 

91 

8.81 

211.1 

56.4 

11th 

14 



'LV' 

5.0 

9.0 

1.0 

26.7 

26.2 

27.8 

77 

05 

05 

4.87 

123.7 

37.9 

4lh 

11 


• • 

itil 










5.16 

131.1 

72.7 

lutii 

15 


’ • 

icv 

4.2 

8.1 

1.1 

28.9 

37.0 

29.3 

82 

66 

95 

4.49 

114.0 

83.7 

27th 

21 



2G 










7.65 

194.3 

66.1 

7th 

13 



iuiii 

6.0 

6.5 

2.0 

27.5 

28.2 

27.’6 

77 

74 

91 

4.32 

109.7 

45.7 

20th 

10 


’’ 

M‘V 

3.5 

4.8 

1.3 

80.8 

81,7 

81.0 

6,5 

80 

94 

4.55 

115.6 

34.3 

17th 

10 



G,9 

4.U 

10,9 

1.4 

27.0 

26.0 

36.7 

82 

59 

93 

6.89 

175.0 

39.4 

20th 

20 



4Ui 

2.6 

13.0 

2.5 

28.7 

25.0 

28.3 

88 

54 

88 

4.48 

113.8 

27.9 

27th 

18 



Bit) 

8.0 

7.7 

1.1 

26.8 

27.3 

27.8 

84 

69 

95 

4.70 

119.4 

29.2 

13th 

12 



Jill 

4.0 

8.6 

0.8 

26.4 

27.0 

28.4 

80 

67 

97 

2.78 

70.6 

21.6 

20r.l. 

11 



liitli 

8.9 

6.4 

1.3 

29.,') 

30.4 

28.5 

83 

74 

94 

4.85 

110.5 

49.8 

19. 30 

7 



3i(l 

4.7 

7.3 

2.3 

27.3 

28.4 

28,1 

1 79 

71 

90 

4.89 

124.3 

71.4 

25th 

11 



lA 

2.6 

9.7 

1.6 

27.7 

25.9 

28.0 

88 

03 

3d 

5.84 

148.3 

93.2 

25ih 

12 

.5.9.5 

178.65 


.3.7 

4.8 

0.8 

17.6 

18.2 

17.6 

81 

77 

95 

8.28 

83.4 

21.4 

20th 

17 

4.84 

145.25 


3.0 

4.0 


17.1 

18.2 

.. 

84 

80 


3.03 

76.9 

19.1 

20 'h 

14 

5.11 

153.40 

P 

4.0 

8.8 

2.8 

1S.7 

20.1 

17.9 

81 

82 

86 

6f>3 

163.9 

40.7 

^4th 

14 

5.03 

150.95 

[ill 

8.0 

3.0 

2.8 

19.7 

22.0 

20.5 

81 

86 

89 

7.48 

190.0 

32.4 

17tli 

14 




llliNS, 


nipir. 




Krgri SrinbiUn. 1 

Pahang. 


4 

N 

.9 

1 

i 

A 

1 

r 

— 

Total. 

>* 

4 

<8 

t 

V 

i 

1 

a 

2 

Vi 

s? 

— 

Tolal. 

Most in a day. 

i 

i 

a 


mm. 




Ina, 

m.m. 

m.m. 




JllN. 

m.m. 

iii.m. 



80.2 

40.1 

4h 

6 

dunlin . , 

8.13 

79.5 

13.0 

2arJ 

14 

\f(‘Htukab 

5 68 

144.3 

50 8 

20th 

9 

86.0 


11th 

10 







8. liemhIiiK . , 

11.50 

292.1 

42 9 

28 rd 

16 

1X6.8 

64.5 

4th 

11 







Rompin 

6.43 

163.3 

83.8 

28r0 

11 

234.4 

89.0 

26th 

10 













162 6 



10 


mmmm 

mmmm 

mmmm 

mmmmm 

MM 


MM 

MM. 

MM 

MM 

M 









OBSBRVATIOKS, JULY, 1929. 



































8SEBVATI0NS, AUGUST. 1929, 


- 

1 Humidity. 

Pwinhll* 

Bright 

Sunahiuc* 


pKCTlituLlilM 

remrntaie. 

Total. 

Moiit in 1 dnv. ii 

r. 

i 

1 

i! 

i 

O' 

i 

eo 

fiu 

i 

O' 

Si 

« 


S 

4 

7 

0. 

?5 

7 

1 

i 


op 


op 

m.b. 

m.b. 

m.b. 

% 

% 

% 

Ins. 

m.m. 

m.m. 



Hrs 


22 

5.7 

10.1 

2.4 

27.0 

25.8 

27.8 

76 

62 

89 

5.10 

129.5 

84.0 

25tb 

15 



1 

4.4 

8.5 

1.9 

26.1 

25.8 

28.1 

80 

66 

91 

4.24 

107.7 

58.0 

I6tli 

8 


• * 

I 

6.7 

12.6 

8.1 

25.4 

24.2 

26.9 

76 

65 

86 

4.76 

120.8 

80.6 

16th 

8 




6.0 

9.8 

1.0 

27.6 

28.8 

29.1 

79 

65 

95 

5.84 

185.7 

24.1 

Sril 

20 




4.8 

10.9 

1.8 

27.0 

26.8 

28.9 

79 

60 

92 

2.79 

70.8 

16.9 

16tii 

18 


" 


4.6 

11.4 

2.7 

26.0 

25.0 

26.6 

80 

67 

87 

7.10 

180.8 

49.0 

25tii 

15 




6.6 

11.0 

1.9 

25.9 

26.0 

28.f 

76 

59 

91 

1.43 

86.8 

17.0 

7tli 

5 




4.4 

9.9 

1.4 

27.7 

27.0 

27.6 

80 

68 

98 

5.78 

146.8 

88.9 

24tli 

18 




6.0 

10.0 

2.0 

27.1 

27.0 

28.5 

76 

68 

91 

8.99 

101.4 

86.8 

aiKL 

10 




4.9 

8.7 

1.6 

27.6 

28.0 

29.8 

79 

67 

98 

4.87 

111.0 

57.9 

7th 

8 




4.1 

9.0 

2.0 

28.6 

28.6 

26.6 

88 

66 

91 

9,51 

241.6 

96.8 

25th 

14 




8.0 

10.8 

1.7 

27.9 

25.0 

26.8 

86 

61 

92 

8.96 

100.5 

27.0 

16th 

12 




4.8 

9.7 

1.8 

26.9 

26.8 

26.4 

79 

64 

91 

6.28 

159.5 

44.2 

14th 

10 


all 


2.2 

8.8 

2.3 

26.6 

26.8 

25.7 

89 

67 

89 

4.78 

120.1 

30.3 

10th 

15 




2.6 

8.2 

1.1 

25.5 

25.1 

24.1 

88 

67 

94 

2.47 

62.6 

24.0 

7lh 

g 




8.8 

9.7 

0.9 

26.2 

28.0 

24.8 

85 

61 

95 

5.47 

189.0 

25.0 

2Bth 

9 




6.8 

14.4 

2.4 

25.2 

22.6 

27.8 

78 

49 

89 

2.86 

72.6 

28.0 

23 rd 

7 


... 


8.7 

5.4 

0.6 

80.2 

38.2 

,29.7 

84 

78 

97 

4.72 

120.0 

72.0 

11th 

8 




5.8 

11.6 

3.1 

25.1 

24.2 

26.9 

76 

67 

86 

2.28 

56.7 

17.7 

18th 

lo 

7.42 

280.0.5 


5.7 

11.5 

8.0 

25.6 

24.9 

26.1 

75 

67 

86 

8.19 

81.0 

17.0 

loth 

7 




5.0 

7.6 

2.7 

26.7 

28.1 

27.5 

78 

70 

87 

5.80 

134.5 

59.9 

10th 

12 

7.88 

242.80 


6.0 

10.8 

1.5 

26.0 

26.2 

28.9 

74 

60 

98 

2.51 

68.8 

25.7 

14th 

11 

... 

,, 


5.5 

9.1 

8.9 

26.6 

26.1 

25.6 

77 

65 

82 

1.87 

47.5 

25.4 

11th 

5 


,, 


6,9 

10.9 

2.4 

25.7 

24.6 

28.5 

71 

69 

69 

8.06 

77.7 

80.7 

11th 

6 

, , 

,, 


6,8 

10.7 

1.4 

25.5 

24.6 

27.1 

78 

69 

98 

8.46 

214.9 

47.5 

10th 

13 


.. 

•• 

•• 

*• 

’• 

.. 


•• 

•• 


2.18 

55.4 

10.8 

1st 

7 


•• 


4.1 

9.5 

1.1 

29.2 

j 26.7 

^ 29.8 

88 

64 

95 

0.92 

28.3 

9.2 

19th 

8 




6.2 

8.6 

i.b 

27.'9 

27.5 

; 28.2 

78 

67 

94 

1.72 

5.27 

48.7 

188.9 

19.1 

26.2 

22iKi 

19th 

il 

.. 

.. 


8.4 

4.8 

1.6 

80.1 

82.1 

81.0 

85 

60 

98 

8.72 

94.5 

35.6 

20th 

11 




4.8 

11.8 

1.2 

26.1 

24,6 

26.0 

79 

56 

94 

1.24 

81.5 

9.1 

2nd 

8 




2.7 

18.2 

1.6 

27.4 

24.6 

28.6 

87 

58 

98 

8.95 

100.8 

76.2 

2mi 

5 



II 

8.9 

8.8 

1.8 

25.7 

25.7 

26.6 

82 

67 

94 

4 45 

118.0 

52.1 

15th 

U 




4.2 

10.3 

1.5 

26.2 

25.7 

27.1 

81 

61 

93 

8.58 

90.9 

27.2 

lOih 

8 



li 

5.3 

6.7 

1.5 

28.1 

29,1 

28,0 

78 

78 

98 

4.06 

108.1 

56.1 

11th 

6 



i 

5.7 

8.0 

2.8 

26.8 

27,6 

27.5 

76 

68 

87 

5.47 

138.9 

80.0 

8th 

9 



n 

8.2 

11.6 

2.4 

27.2 

24.7 

27.0 

85 

57 

88 

8.76 

95.5 

29.0 

22nd 

15 

7.80 

228.85 

L 

d.6 

4.9 

0.6 

17.0 

17.9 

16.8 

82 

76 

96 

9.28 

284 8 

68.9 

10th 

19 

5.87 

166.35 


all 

8.9 


17.4 

17.9 

.. 

84 

8t 


9.71 

246.7 

81.C 

lO^h 

17 

5.54 

171.85 

1 

4.8 

4.2 

2.0 

18.2 

19.3 

18.8 

79 

80 

89 

4.89 

111.5 

19.8 

24th 

16 

6.66 

206.85 

1 

5,1 

4.0 

8.5 

18.4 

20.8 

19.1 1 


81 

88 

10.21 

259.4 

86.4 

2 nd 

28 





Negri Srrabiliui. 

Pahang. 

1 

1 

n 

.s 

1 

J 

1 

— 

Total, 

>> 

4 

• 

.S 

1 

Date. 

No. - nl rainfall 
days. 

— 

Total. 

Most in a day. 

1 

1 

m.m. 

101.7 
61,0 
88.8 

198.8 

m 

m.m. 

48.2 
24.0 
18.4 

78.2 
54.6 

6ih 

dth 

18th 

fiCh 

IBth 

4 

10 

6 

12 

11 

HAntin 

ina, 

1.47 

m.m, 

37.8 




III 

illH. 

411 

9.84 

6.27 

m.Tn. 

104.4 

287.2 

138.9 

m.m. 

80.5 
98.8 

19.6 

5-S-S 1 
^ 1 

10 

16 

18 














IGAL SERVICE. 


UTIOSrS, SEFTBHBEB, 1929. 


Hamiditv. 

Rainfall. 

Sunsbiue. 

Moan*. 


IVnreiiiioaiif Wd Bulb 

1 Vapour Hreaimrp. 

1 Pereeola 

re 

Total. 

Moat io a dar. 1 

1 



S 

< 

O' 

S 

0 ^ 

CO 


O' 

3 P.M. 

a: 

O' 

O' 

i 

« 

e: 

O' 

i 

1 

op 

cp 

op 

m.b. 

ni.h. 

m.b. 

X 

X 

X 

Ins. 

tu.m. 

m.m. 



Hre. 

Hw. 

4.5 

6.4 

1.7 

27.7 

37.1 

27.4 

80 

78 

92 

18.70 

476.0 

70.5 

25th 

28 



3.4 

5.9 

1.6 

27.0 

27.2 

28.0 

84 

75 

93 

18.28 

886.0 

67.0 

27th 

28 



4.0 

9.7 

.1.7 

26.7 

25.5 

27.6 

82 

68 

92 

11.28 

286.4 

58.6 

21at 

21 



4.2 

6.6 

1.0 

28.0 

80.0 

28.4 

82 

n 

95 

28.61 

599.7 

321.2 

25tli 

22 



8.4 

6.1 

0.9 

28.6 

80.0 

28.4 

85 

76 

96 

15.61 

396.6 

69.2 

28th 

21 



4.1 

8.8 

2.0 

27.0 

26.0 

26.4 

83 

65 

90 

15.26 

387.6 

100 9 

25th 

21 



4.2 

7.8 

1.8 

27.0 

28.6 

28.5 

81 

69 

91 

7.19 

182.5 

82.0 

29th 

16 


• •• 

4.5 

7.0 

1.4 

27.1 

27.2 

27.0 

80 

71 

93 

18.78 

8.50.0 

88.6 

28th 

25 


, , 

5.5 

6.7 

1.5 

27.1 

27.9 

28.7 

77 

78 

98 

9.48 

240.8 

60.9 

5th 

15 



3.1 

5.8 

0.8 

27.2 

80.4 

20.8 

87 

77 

96 

9.65 

245.1 

42.7 

2Sth 

15 


, , 

2.8 

6.6 


29.2 

28.9 

27.8 

87 

74 

98 

22.90 

581.6 

77.0 

23ril 

22 



3.5 

9.7 

1.4 

26.7 

20.2 

26.8 

84 

63 

98 

11.57 

294.0 

53.0 

29th 

24 



4.0 

8.1 


27.0 

26.9 

26.2 

82 

68 

93 

6.42 

163.1 

82.0 

26th 

18 


,, 

2.5 

6.9 

t 

1.6 

27.1 

27.0 

26.0 

88 

71 

92 

10.89 

264.0 

51.4 

15th 

22 



2.5 

7.6 

1.0 

25.4 

25.9 

28.8 

88 

60 

95 

12.88 

813.1 

78.0 

22n(l 

20 



2 6 

4.9 


26.6 

25.8 

23.4 

88 

78 

92 

15.24 

387.0 

106.0 

2Bth 

18 



4.0 

9'0 

1.7 

2C.8 

2.5.8 

27.1 

78 

65 

92 

16.01 

429.4 

333.8 

28th 

19 



4.3 

7.4 

0.7 

27.7 

27.4 

28.8 

81 

70 

97 

9.61 

249.2 

45.0 

29th 

13 


•• 

3.6 

7.5 

1.6 

27.5 

27.0 

27.5 

84 

70 

92 

6.90 

175.3 

25.5 

28th 

22 

4.88 

144.80 

4.2 

8.3 

1.6 

27.0 

26.3 

28.4 

81 

67 

98 

8.13 

206.5 

88.0 

28th 

20 



8.7 

6.5 

2.8 

28.1 

28.9 

27.0 

83 

74 

89 

5.97 

151.7 

36.e 

28r(» 

15 

6.24 

187.80 

5.1 

6.7 

1.8 

27.7 

29.4 

28.8 

79 

77 

92 

9.78 

248.4 

50.1 

28r6 

17 



4.6 

8.7 

8.7 

27.0 

25.5 

23.4 

80 

66 

88 

5.68 

144.8 

88.6 

19th 

18 


. , 

4.8 

7.8 

2.1 

27.0 

25.8 

26.9 

79 

68 

90 

15.19 

285.8 

65.8 

28lh 

17 



4.0 

7.9 

1.1 

27.8 

25.7 

27.8 

82 

68 

95 

8.4B 

214.9 

40.4 

28t)i 

14 


.. 

*• 









6.58 

216.7 

88.5 

29th 

19 



3.2 

7.1 

1.2 

39.5 

27.6 

28.7 

86 

72 

94 

16.72 

434.7 

84.1 

17th 

25 












3.95 

100.8 

S.OO 

28th 

12 



4.1 

7.6 

B.i 

29.1 

27.1 

26.6 

88 

70 

85 

4.94 

125.6 

24.9 

6th 

12 



3.0 

4.2 

1.4 

3U.1 

31.8 

80.2 

87 

82 

98 

11.88 

289.1 

76.2 

15th 

17 


... 

4.8 

10.1 

1.8 

26.7 

24.8 

28.7 

81 

83 

94 

4.78 

121.4 

25.9 

26th 

15 



2.0 

18.1 

2.1 

28.8 

24.1 

26.9 

91 

68 

90 

15.87 

408.1 

94.0 

29th 

16 



3.2 

7.5 

1.4 

26.9 

26.9 

27.2 

85 

70 

98 

8.38 

211.0 

44.2 

28th 

15 



3.6 

O.Q 

1.6 

27.2 

26.1 

27.6 

84 

64 

92 

8.40 

218.4 

35.8 

28th 

15 



4.6 

5.9 

1.5 

28.7 

28.7 

27.5 

81 

76 

92 

8.42 

213.9 

74.9 

29th 

10 



5.8 

7.1 

2.5 

27.8 

37.6 

27.8 

78 

72 

68 

12.18 

809.4 

91.5 

29t1i 

13 



3.i5 

10.2 

1.7 

27.4 

25.0 

27.1 

84 

62 

92 

4.77 

121.2 

84.1 

25th 

13 

6.98 

178.00 

2.2 

8.8 

O.S 

18.2 

18.7 

17.7 

88 

84 

95 

18.81 

88S.0 

49.0 

271 h 

27 

3.89 

101.55 

1.5 

2.2 


17.9 

18.7 


92 

89 


14.10 

858.1 

56.2 

27th 

27 

8.46 

108.95 

2.5 

3.5 

1.3 

19.2 

20.1 

18.8 

87 

88 

93 

7.86 

399.7 

49.8 

16th 

16 

4.80 

148.95 

8.8 

2.4 

8.2 

19.6 

21.5 

18.4 

84 

88 

84 

20.48 

520.2 

97.4 

, 

20th 

23 
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7 BdaMllr. 

Riinhll. 

Drliilit 

Snnshioe, 


Metm. 

iDeWtoioajyWetBidb.! 

-Shs 

Nir PrcBi 

Mire. 

rmeDtaif. 
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Tofail. 



1 

1 


i 




i 


Mi 

i 

P.M. 



1 

£ 

"h 


i 

9> 

« 

9^ 

9 

CO 

9 

9 

sc 

9 



< 

& 


I 

fS 

Of 

“f 

Of 

m.h. 

ni.b. 

iii.b. 

% 

% 

% 

Ins. 

iu.m. 

n).m. 



Hts. 


6.6 

8.8 

2.0 

26.9 

26.8 

26.0 

77 

67 

91 

7.88 

187.6 

81,5 

80th 

18 



4.1 

9.8 

1.4 

26.6 

25.6 

28.8 

82 

64 

98 

6.94 

176.2 

58..5 

22nd 

17 



5.4 

9.4 

1.9 

26.8 

26.4 

27.6 

76 

68 

91 

10.18 

257.2 

75.0 

22nd 

21 



5.1 

6.7 

1.1 

27.6 

29.1 

28.7 

79 

78 

95 

11.83 

287.8 

119.8 

26tb 

17 



4.1 

7.0 

1.2 

28.4 

29.4 

28.0 

88 

72 

94 

5.87 

186.8 

41.9 

26th 

17 


“ 

4.9 

10.1 

2.0 

26.8 

25.8 

27.0 

78 

63 

90 

18.48 

342.4 

49.5 

25th 

14 



4.7 

8.1 

1.7 

27.8 

26.8 

28.7‘ 

79 

68 

93 

11.80 

289.8 

55.0 

80th 

14 



5.1 

8.6 

1.1 

26.9 

26.9 

27.7 

78 

67 

95 

18.78 

850.0 

68.0 

2lBt 

19 



6.2 

7.5 

1.8 

27.1 

27.0 

28.1 

74 

70 

92 

6.42 

187.7 

88.0 

28tli 

11 



8.5 

3.0 

1.9 

29.7 

20.5 

28.8 

85 

76 

91 

7.48 

190.0 

87.9 

8rd 

16 



4.4 

7.0 

1.8 

28.3 

29.0 

28.8 

81 

70 

92 

9.50 

241.2 

67.6 

22nd 

17 



4.0 

9.9 

1.9 

27.0 

27.1 

27.2 

82 

68 

91 


67.0 

15.0 

6th 

12 



5.0 

8.8 

1.6 

27.0 

26.0 

25.2 

78 

66 

92 

11.78 

297.0 

67.3 

8rd 

18 



8.1 

7.9 

1.9 

26.6 

26.6 

26.4 

86 

68 

91 

6.21 

182.4 

49.4 

22 nd 

18 



8.8 

6.8 

1.5 

25.3 

24.6 

23.8 

85 

71 

92 

4.07 

108.6 

12.7 

4tli 

18 



2.6 

5.8 

1.5 

26.5 

25.5 


88 

77 

02 

7.98 

201.5 

55.0 

20th 

16 



6.1 

10.5 

2.0 

25.6 

25.6 

27.8 

74 

61 

01 

6.80 

160.0 

46.6 

JBtli 

38 



4.9 

7.8 

0.6 

27.9 

27.8 

26.0 

79 

69 

97 

5.02 

127.4 

26.2 

4th 

12 



4.2 

6.8 

1.8 

27.7 

27.5 

27.8 

81 

74 

94 

12.21 

810.1 

78.4 

22nil 

19 

5.00 

155.UU 

5.0 

7.1 

1.6 

26.6 

27.0 

28.5 

78 

71 

98 

11.17 

283.7 

58.9 

22nd 

17 



4.7 

6.6 

2.1 

27.6 

29.0 

27.1 

80 

77 

90 

10.29 

201. 4 

52.6 

12th 

15 

6.23 

192.8.) 

5.4 

6.5 

1.4 

27.7 

27.4 

28.0 

77 

78 

93 

5.78 

146.8 

22.8 

27tli 

20 

... 


5.8 

7.7 

8.8 

26.8 

26.4 

24.8 

77 

69 

85 

8.80 

m.h 

86.8 

27th 

17 

. , 


5.1 

6.7 

1.4 

26.8 

26.8 

27.7 

78 

72 

08 

12.11 

807.6 

48.5 

2l4t 

16 



4.6 

7.4 

0.8 

26.6 

26.6 

27.7 

79 

70 

96 

28.64 

600.5 

149.6 

SlBt 

22 





•• 

•• 




1 ’• 


18.45 

341.6 

87.8 

28 rd 

21 


•• 

4.8 

8.0 

l.l 

28.5 

27.8 

29.8 

80 

68 

95 

6.68 

224.8 

84.8 

26th 

28 



, , 


.. 





.. 1 


7.04 

178.8 

63.5 

BOtli 

19 



6.1 

7.6 

1.4 

26.4 

37.0 

27.8 

75 

70 

98 

5.30 

184.6 

48.2 

22iid 

18 1 



3.4 

4.8 

1.2 

29.9 

82.1 

80.6 

85 

82 

94 

14.92 

879.2 

109.2 

8 lot 

11 



3.9 

11.1 

1.8 

27.1 

28.7 j 

26.8 

82 

68 

94 

6.67 

169.4 

25.4 

8l8t 

19 



2.7 

12.9 

2.1 

27.8 

34.7 1 

27.4 

87 

64 

90 

5.29 

184.4 

24.4 

17th 

17 



8.9 

9.8 

1.8 

26.4 

25.0 ! 

26.8 

82 

68 

94 

12.87 

826.9 

187.2 

22nii 

14 



4.0 

9.1 

1.2 

26.9 

26.2 

27.5 

82 

66 

94 

8.19 

208.0 

89.4 

24Hk 

17 



4.5 

6.9 

1.4 

28.2 

27.7 

27.4 

81 

72 

98 

13.48 

817.0 

72.1 

28th 

14 



4.6 

7.4 

2.1 

27.0 

27.8 

27.7 

1 80 

70 

90 

11.19 

284.2 

81.8 

27th 

18 < 



3.1 

9.8 

1.2 

27.1 

26.4 

27.2 

86 

64 

94 

10.89 

276.6 

50.6 

2nd 

20 

s.'so 

18'2.60 

8.6 

8.8 

1.1 

17.0 

18.0 

17.8 

82 

81 

94 

4.98 

135.2 

26.0 

22nd 

20 

4.19 

120.85 

2.7 

2.9 


17.0 

17.8 

... 

86 

85 


5.84 

385.7 

87.8 

22 »d 

21 

4.29 

132.95 

^2.8 

4.1 

iVo 

18.7 

19.8 

18.0 

87 

81 

90 

10.28 

259.8 

78.0 

22 ni) 

24 

4.71 

145.85 

3.0 

2.1 

1.8 

20.0 

22.0 

20.4 

85 

90 

91 

11.03 

279.7 

41.0 

2lHt 

24 




is. 


1 

Nesri Sembilan. | 

Pahang. 


4 

« 

.9 

1 

i 

i 

— 

ToUil. 


i 

1 

't 

— 

Total. 

4 

« 

G 

1 

1 

% 

£ 

.m. 

1.6 

13.8 

•8.4 

18.7 

u. 

Qi.in. 

22.5 

54.1 

44.41 

77.2! 

pffiL 

lllis 

8 

10 

18 

JL 

ICantlD .. 

Ins. 

12,50 

m.ui. 

817.5 

ui.m, 

68.5 

ard 

19 

Mcntnknb 

8. lienibinff .. 
Kotnpln 

ins. 

7 86 
18.75 
18.82 

iii.m. 

186 9 

849.8 

888.8 

m.in. 

88.8 
99 6 
65.0 

1 

1 

17 

21 

16 
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Most in II dny. 11 
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Total. 

I 

1 

3 

i 

! 


< 

H 

s; 






P.M. 



1 

< 

i’S 

lA 

1 

1 


« 

S' 


El 




9 






Q 


Of 

Of 

<»F 

IS9 



H 

Hj 

% 

Iris, 

m.m. 

m.m. 



Ill's. 

Hffl. 

4.6 

4.2 

1.6 

27.7 

■28.1 

28.5 

80 

82 

93 

26.91 

683.5 

126.5 

8th 

26 


3.4 

0.6 

i.i 

27.0 

27.4 

28.4 

84 

78 

96 

21.64 

549.7 

112.2 

20th 

20 



8.3 

6.8 

l.l 

27.0 

26.9 

27.9 

28.2 

88 

72 

95 

20.45 

519.4 

187.6 

26Ch 

25 



8.9 

4.0 

1.0 

28.5 

81.1 

88 

83 

95 

17.17 

486.1 

52.8 

2n(\ 

27 



8.1 

6.0 

1.1 

26.8 

29.2 

27.9 

87 

76 

95 

19.06 

484.1 

56.8 

28i'il 

25 



3.6 

8.8 

1.8 

27.0 

26.1 

26.9, 

84 

65 

91 

21.21 

688.7 

83 8 

25th 

22 



8.0 

6.2 

1.4 

28.8 

28.1 

28.7 

86 

74 

93 

16.77 

400.5 

100.5 

7th 

19 


. . 

4.6 

0.6 

1.1 

27.2 

27.6 

37.7 

80 

78 

95 

29.67 

753.0 

96.5 

8ril 

24 



5.6 

5.7 

1.0 

27.8 

27.9 

28.6 

77 

76 

96 

12.70 

822.6 

68.1 

6t1i 

18 



2.9 

5.7 

1.9 

29.7 

29.2 

27.6 

87 

77 

91 

14.42 

866.8 

58.1 

8ri1 

21 



3.6 

6.7 

1.6 

28.7 

29.2 

27.9 

86 

73 

98 

14,61 

371.0 

58.4 

26th 

23 



3.6 

8.9 

1.8 

27.2 

26.7 

26.5 

84 

65 

91 

14.61 

371.0 

52.0 

28th 

20 



3.7 

5.5 

1.3 

27.2 

28.1 

26.8 

88 

77 

94 

21.25 

.539.8 

85.3 

19 th 

28 



3.1 

7.4 

1.2 

26.6 

26.0 

27.3 

86 

69 

94 

9 04 

229.T 

24.4 

24th 

24 



3.4 

4.4 

1.2 

25.3 

25.6 

28.2 

84 

80 

94 

8.92 

226.6 

45.6 

24th 

18 



3.2 

4.6 

1.6 

26.4 

26.1 

28.9 

85 

80 

92 

11.14 

283.0 

62.5 

Ut 

15 



3.6 

10.8 

2.2 

29.5 

26.1 

28.2 

85 

61 

90 

10.72 

272.4 

49.0 

2tHl 

22 



3.8 

5.8 

0.5 

28.7 

28.8 

28.9 

86 

76 

98 

8.22 

208.9 

34.0 

2 1st 

23 



3.3 

6.3 

1.1 

28.C 

27.8 

28.2 

85 

74 

95 

18.78 

47.5.7 

102.6 

28th 

24 

4.8.5 

145.35 

3.0 

6.9 

1.8 

27.5 

27.0 

28.8 

82 

71 

94 

14.76 

874.9 

G2.0 

28th 

23 


192.90 

3.4 

5.8 

1.1 

2H.7 

28.9 

27.8 

85 

76 

95 

9.93 

252.2 

45.5 

20th 

22 

0.43 

4.9 

d.C 

0.9 

28.0 

28.0 

28.6 

79 

75 

96 

11.01 

279.7 

77.2 

19 th 

22 



4.1 

6.7 

2.5 

27.9 

26.5 

24.0 

82 

72 

88 

15.05 

882.3 

97.8 

2lHt 

22 

,, 


4.8 

6.2 

1.5 

27.3 

27.6 

27.0 

81 

78 

98 

18.28 

468.0 

66.1 

18th 

23 



4.6 

6.4 

0.7 

27.0 

37.6 

27.8 

80 

77 

97 

16.62 

422.2 

96.0 

2lBt 

28 


. . 





•' 



8.70 

221.0 

41.2 

14th 

20 

•• 


3.0 

7.6 

0.9 

20.2 

27.4 

29.6 

88 

70 

96 

18.28 

464.3 

104 8 

7tli 

28 





1.4 






10.70 

271.8 

57.7 

18tl» 

17 



.5.6 

6.2 

26.1 

28.5 

27,7 

76 

7.5 

98 

12.98 

829.7 

40.7 

6th 

22 

.. 


3.0 

4.8 

1.4 

29.8 

30.1 

29.2 

87 

80 

98 

1.5.78 

400.8 

82.6 

15 th 

15 


... 

3.8 

8.0 

1.4 

27.0 

26.1 

26.3 

83 

68 

93 

15.80 

401.3 

53.6 

5th 

24 

•• 

•• 

2.5 

11.8 

1.0 

37.2 

25.7 

27.5 

88 

58 

91 

18.88 

339.9 

55.4 

2lst 

21 


, , 

3.0 

6.5 

1.0 

27.0 

26.7 

27.8 

86 

73 

95 

12.68 

820.8 

71.1 

23nl 

28 



8.7 

7.4 

0.8 

27.0 

27.2 

28.2 

88 

70 

96 

10.29 

261.4 

81.3 

19 th 

28 



3.4 

4.9 

1.1 

28.6 

28.3 

27.9 

85 

79 

95 

15.92 

404.4 

66.1 

Iht 

16 



3.9 

6.5 

2.0 

27.8 

27.6 

27.4 

82 

77 

90 

18.06 

881.7 

79.8 

17 th 

13 

4.83 

145.00 

2.6 

7.1 

1.1 

27.6 

27.2 

27.9 

88 

71 

95 

6.27 

159.3 

22.9 

14th 

28 

3.1 

2.6 

0.7 

18.7 

19.4 

18.0 

85 

37 

96 

14.45 

867.1 

05.0 

17 th 

26 

3.17 

94.95 

,2.'4 

1.5 

18.0 

19.4 


87 

9*2 

12.72 

323.1 

44.6 

17 th 

26 

3.28 

98.50 

1.7 

2.4 

i.'o 

19.1 

20.1 

18.8 

91 

88 

95 

16.6.5 

422.9 

51.8 

20th 

27 

4.18 

124.00 

3.0 

1.5 

1.9 

20.8 

21.9 

19.7 

85 

98 

90 

25.20 

640.0 

70.8 

28tli 

27 
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1 

n 

e 

1 

1 

Nn- of rainfall 
days. 

— 

Total. 
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a 

B 

1 
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3 

e 

‘S 4 

h ^ 

*5 -5 

'■i 

— 

i.iiiir 

m.mr 




Ins. 1 m.m, i ra.in. 




bia 

42.9 

6th 

18 

Mantin . . 

15.35 395.0 

81. 

19th 

22 


f«7.9 

50.8 

2St.h 

21 







MHiitiikal) . . 

»4.8 

86.2 

19tb 

21 







8. Lemhing. 

»4.5 

48.2 

15th 

18 







ttompiii . . 

'»7.9 

68 7 

14Ch 

20 









PuhaoR. 


Total. 


Ins, I m.m. 

6.8<J I 174.8 
17 49 , 444.8 
12.481 315.7 


m.tn. 


, 84.1 . 

104.9 

68 ." 


6 23nl 
,9 20th 
,7 I 9 H 1 


'i 

“i-S 


14 

26 

24 










SEBYIOE. 

BTATIONS, DEOEMBEB, 1929. 


P Humidity. | 

Rainiall. 

Bright 

Suoahine. 




1 

[cant. 



UpnreMuaii jfWrt Bulb. 

1 Vapour Preiwurr. 

Perrentagr. 

Total. 


l| 

i 

1 

i 

O' 

3 

« 

sl 

O' 

i 

O' 

a; 

« 

O' 

S 

-d 

O' 

S 

« 

eu 

O' 

1 

1 

"F 1 

op 

m.b. 

m.b. 

ni.b. 

% 

% 

X 

Ins. 

m.m. 

m.m. 



lira. 

Hn. 

5.5 

9.2 

1.8 

26.6 

26.0 

28.7 

77 

65 

02 

11.08 

261.5 

80.0 

15th 

14 



4.9 

1L4 

2.4 

24.6 

24.0 

27.8 

78 

57 

89 

1.60 

40.7 

20.0 

26lb 

8 



.5.4 

11 4 

2.1 

25.2 

24.7 

27.6 

76 

67 

90 

6.60 

142.2 

59.0 

5th 

ft 



4.7 

8 b 

1.0 

27.5 

28.9 

29.7 

79 

69 

95 

3.82 

97.0 

29.5 

I5tb 

14 



4.8 

9 2 

1.6 

26.5 

28.8 

28.8 

79 

66 

98 

6.19 

157.1 

46.1 

7tli 

11 



4.4 


2.0 

26.8 

25.8 

27.6 

30 

60 

91 

5.76 

146.3 

45.7 

15th 

8 



3.8 

6^ 

1.5 

27.6 

29.0 

28.1 

85 

76 

98 

9.89 

288.5 

70.0 

6tli 

9 



6.1 

9.5 

1.6 

26.9 

26.7 

27.8 

78 

64 

98 

4.66 

118.4 

88.0 

25tb 

12 



b.O 

9 5 

1.1 

26.6 

26.0 

28.7 

76 

68 

05 

5.65 

148.5 

85.6 

18th 

9 



8.9 

8 7 

1.7 

28.2 

27.6 

28.7 

82 

67 

92 

8.20 

81.8 

19.8 

4th 

8 



4.0 

9J 

2.0 

27.4 

28.6 

28.8 

82 

68 

91 

8.38 

64.6 

40.0 

14th 

8 



5.1 

11.3 

2.2 

25.0 
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